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PREFACE 

In view of the present growing popularity 
of the Magneto among all classes of motor- 
ists, the Author feels that no apology is 
needed for putting before the public such 
simple explanations as will enable the tyro 
to comprehend and apply the principles on 
which this system of ignition is built up. 

He has endeavoured, therefore, so far as is 
permissible within the limits of this slight 
work, to give a brief outline of the history, 
construction, and function of the magneto 
as generally used by motorists, in the hope 
that an amateur provided with a machine 
of this type may not be at a loss should 
slight repairs or adjustments be required 
when the services of an electrical expert are 
not obtainable, and may even, given the 
requisite tools, skill, and patience, be able, 
in an emergency, to make the magneto for 
himself. 



vi PREFACE 

Although widely different methods of 
obtaining the electrical current are adopted 
in the two contrasting systems — the prin- 
ciple in the one being " chemical changes," 
and in the other the movement of con- 
ductors within the field of force — yet it 
must be recognised that the sole raison 
d'etre of each is the generation of this 
necessary current. Either system can, 
therefore, be easily substituted for the 
other, without any great change in the 
wiring, fitting, etc., of accompanying 
machinery. 

But the favour that the magneto system 
has found with the motoring public is not 
surprising, when the many advantages of 
that system in avoiding the trouble and 
expense entailed by constantly re-charging 
accumulators, as well as the attendant 
danger of spilt acid and burnt-out coils, 
are considered. 

S. R. BOTTONE. 

Wallington, 

September, 1907. 
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MAGNETOS FOR AUTOMOBILISTS 



CHAPTER I 

THE MAGNETO: ITS HISTORY AND THEORY 

Importance of ignition — Faraday's discovery — Medical mag- 
neto — Breguet's igniter — Siemens' Armature— Methods of 
catting lines of force — Commutator — "Lines of force" 
and " field of force " — Theory of the Magneto— Essential 
parts of the Magneto. 

i. Importance of Ignition.— Of all the accessories 
which conduce to the perfection of action in the 
motor-car, and in the chauffeur to the feeling of 
security while travelling, there is perhaps none, 
with the exception only of the engine itself, that 
plays so important a part as the means adopted 
for ignition. Not only must it be certain, but 
it must be also perfectly under control ; so that 
the explosions should not only take place without 
fail, but also at the exact time when required. 
In another place * we have treated pretty fully 

* See "Ignition Devices for Gas and Petrol Motors." 
Guilbert Pitman, 

3 
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• 

on the use of the coil and accumulator for this 
particular purpose. Here we propose showing 
how the magneto machine (and its congeners, 
the dynamo coil, the Eisemann, etc.), are con- 
structed, along with the directions for use, suit- 
ability for special purposes, defects and their 
remedies. In order that the reader may form an 
intelligent idea of the mode in which these 
machines act, it will be necessary for us to 
preface our papers with a few remarks on the 
origin of the magneto, and the improvements 
which have been introduced therein in obedience 
to the demands made for special purposes. 

a. Faraday's Discovery. — In 1831 Faraday 
showed that the approach or recession of a con- 
ductor to the poles of a magnet sets up a current 
of electricity in that conductor at right angles 
to the direction of its own motion. From an old 
print in our possession we gather that the means 
adopted for showing this result was somewhat 
similar to that illustrated in our Fig. 1, in which 
A represents a rod of soft iron wrapped round 
with a few coils of insulated copper wire, C, one 
end of this latter being brought into proximity 
with a little button or disc, B, not however 
actually touching it. If now the iron rod A 
be suddenly brought into: contact with one 
of the poles of the magnet M, or as suddenly 
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removed, a brilliant spark will be seen to pass 
between the point of the wire and the button 
or disc, due to the sudden flow of current 
elicited in the coil of wire by its approach 
to, or recession from, the magnet. The reader 
must particularly notice that this result is 
only obtained when one or other of these two 
movements is taking place; and that the more 



^^ 




Fig. 1. 

powerful the magnet, the greater the number of 
coils, and the more sudden the motion, the more 
energetic the spark thus obtained. 

3. Medical Magneto. — As soon as the results 
of Faraday's experiments were made known, 
numerous applications were devised for utilising 
the current thus obtainable, and the well-known 
medical magneto, of which we present an illus- 
tration at Kg. 2, was among the earliest practical 
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uses to which the discovery was put. We are, 
however, more concerned with the application 
of such machines to the purposes of ignition 
than to any other, and will consequently pass 
on to notice a form of igniter which embodies 




Fiq. 2. 

many of the good points existing in o 
instruments. 

4. Breguet's Igniter. — The one to which we 
refer was devised by Mons. Breguet, and is repre- 
sented at our Fig. 3. Here we have a compound 
magnet, AA, built up of three or four thinner 
ones screwed together. The ends of this are 
made smaller than the rest, and rounded off so 
that two bobbins, BB', may be fixed upon them, 
the poles of the magnets passing through, and 
just projecting on the farther aide. The keeper 
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(or armature) C is mounted on a bent lever, D, 




turning on pivots, one of which is seen at F. 
This is so arranged that when the handle E is 
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pressed down the keeper is suddenly withdrawn 
from contact with the poles. One end of the 
wire round B is fastened to a corresponding end 
of that on B', the other two ends from the bobbins 
being taken underneath the board, and then con- 
nected to the binding screws GG'. The dotted 
lines show the course of the wires. If now a 
blow be struck on the handle E the keeper is 
immediately separated from the poles, and as a 
result an instantaneous current passes round the 
bobbins and between the binding screws GG\ 
If a fuse be placed between these it will at once 
be ignited, and by placing the finger and thumb 
on them the shock may be distinctly felt. 

5. Siemens' Armature. — But ingenious and 
simple as this arrangement is it does not lend 
itself conveniently to application in automobilists' 
work. For this purpose a modification of the 
well-known Siemens' armature is the one most 
usually employed. We will, therefore, next con- 
sider the construction of a simple instrument of 
this type. We will begin by studying the 
armature, of which we give an illustration in its 
wound condition at Fig. 4. Here we have a 
cylinder of soft iron, usually built up of lamin- 
ations, of which the length is about three times 
the diameter; on two sides this is deeply 
channelled out, so as to present the section of 
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an "H-girder." This armature is supported 
at its two ends by a spindle passing through it, 
which spindle rests on suitable bearings, where 
at one end is arranged a pulley, or other con- 
venient means of imparting motion to the arma- 
ture, and at the other a device known as a 
commutator, or collector, by means of which the 
electricity set up in the wire (with which the 
channels in the armature are wound) can be 
collected and sent to the outer circuit, where 




Pig. 4. 

they are to be utilised. Bridging over the arma- 
ture is placed a compound magnet (Fig. 5), 
usually fitted with pole-pieces, as indicated by 
transverse lines. These magnets serve to pro- 
duce " a field of force " across the space occupied 
by the armature, and it is just by cutting the 
"lines of force/' which pervade this space, that 
the flow of current is evoked. 

6. Methods of cutting Lines of Force. — 
It is indifferent to the success of this operation 
whether the armature be moved or whether a 
light iron shield be interposed between the poles 
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of the magnet and the armature, and, therefore, 
both methods have been adopted by different 
makers. Of course, in the latter case the shield 
itself is moved while the armature remains 




Fie. 5. 

A, the armature; W, the wires or conductors lying in the 

channel ; M, the magnet ; P, the pole-uiecca. 

stationary, so that the armature is alternately 
exposed to, or shielded from, the inductive effects 
of the lines of force. 

7. Commutator. — We may point out here that 
if the two ends of the wire wound round the 
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armature are tested during one entire revolution 
of an unshielded armature, the direction of current 
flowing will be found to change twice with each 
complete revolution. This, usually speaking, is 
of no consequence for ignition purposes; but 
when it is desired that the current should go 
always in one direction, this object can be easily 
attained by connecting the two ends of the wire 
to two semicircular metal cheeks, supported on 
an insulating sleeve fitted on the spindle, usually 
at the end opposite to that at which the pulley 
is affixed. This arrangement of collector, as it 
commutes the direction of the currents which are 
alternately on the one side and the other, to one 
uniform direction, is known as a "commutator," 
and this requires two " brushes " which, sweeping 
against the cheeks of the commutator, allow the 
current to be collected and sent where required. 

8. " Lines of Force " and " Field of Force." 
— It will be well for the student to make a 
simple experiment in order to form a conception 
of what is meant by " lines of force " and " field 
of force." By " lines of force " are meant certain 
imaginary lines in which magnetism is exerting 
its power ; by " field," is meant the entire space 
where these lines are passing or where the force is 
being exerted. Let the reader procure an ordinary 
horseshoe magnet, and lay it on a flat table, cover 
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it with a sheet of writing-paper, and sift over it, 
from a height, a pinch or two of very fine iron 
filings. He will see that the filings will arrange 
themselves in a certain definite order, crowding 
pretty closely together in the space between the 
poles of the said magnet, and becoming more 
diffused into curved lines as they recede from 




Fig. 6. 

those points. If the paper be gently tapped while 
the sifting operation is being performed, the out- 
lines of these " lines " will be more distinctly 
visible, and if the paper has been previously 
dipped in melted paraffin wax and allowed to get 
quite cold before sifting on the filings, it will be 
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possible, by cautiously removing the paper after 
having scattered thereon the said filings, to get a 
permanent record of the positions of these lines 
of force by gently warming the paper over a spirit 
lamp, when the wax will melt and retain the 
filings in the position they had taken up. Our 
Fig. 6 will give a general idea of the arrangement 
of such filings when scattered over the poles of a 
parallel-limbed horseshoe magnet. The reader 
must bear in mind that such a representation 
shows the lines of force in one plane only ; while, 
as a matter of fact, these lines surround the 
magnet in every direction, becoming, however, 
feebler as they are more distant from the poles. 

9, Theory of the Magneto. — We may now 
recapitulate the main facts that we have learnt 
before proceeding to explain the construction of 
the different forms of magnetos now actually 
employed. In the first place, we have to form a 
conception that every magnet is surrounded by 
lines of force, radiating from its two poles, which 
lines form catenary curves which become more 
open and more diffused as the distance from the 
poles becomes greater. Secondly, that any con- 
ductor moved so as to cut these lines of force is 
affected by them ; so that a current is set up in 
the conductor at right angles to the direction of 
motion. Thirdly, that the intensity of the current 
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thus elicited is dependent upon the number of 
lines cut in a given time, or, what amounts to the 
same thing, to the strength of the magnet and to 
the rapidity of the motion. Fourthly, that the 
most convenient form on which the conductor or 
conductors can be arranged, in order to maintain 
a continuous motion, is that of a cylindrical body. 
Fifthly, that this cylindrical armature along which 
the conductor or conductors (wires) are wound 
longitudinally, should preferably be of soft iron, 
as this metal has the property of drawing towards 
itself the lines of force emanating from the 
magnet, and consequently of concentrating their 
effect upon the space occupied by the conductors. 
Sixthly, that it is the sudden change of magnetic 
condition set up by the lines of force on the con- 
ductors that gives rise to the flow of current ; hence 
it is indifferent whether this change is brought 
about by alternately exposing the conductors to 
the influence of these lines, and then withdrawing 
them from it, as obtains when the armature is 
rotated, or whether the same result is brought 
about by alternately shielding and exposing the 
armature to the effects of the said lines, by causing 
a soft iron shield (which shield concentrates the 
lines of force upon itself) to rotate between the 
poles of the magnet and the armature, which in 
this case is held stationary. Seventhly, that the 
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current thus set tip is alternate in direction ; and, 
in order to render such a current available in one 
direction only, it is necessary to make use of a 
" commutator." 

10. Essential Parts of the Magneto.— In 
order that the learner may form a clear idea of 
the relative positions of the armature and the 
magnet or magnets in a magneto igniter, we 
present the reader at Fig. 7 with an illustration 
of the essential part9, in which we represent at A, 
the armature as lying' longitudinally between the 
pole pieces of a compound magnet M, the jaws of 




which are bored out so as to permit the armature 
to rotate in close proximity to them ; the rotation 
being imparted in this case by means of a handle, 
H, driving a cog-wheel, W, which in its turn 
engages in the teeth of a smaller cog-wheel, and 
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thus insures great rapidity of motion. The reader 
will readily understand that in the actual machine 
the motion will be imparted by some moving part 
of the engine or the car, not by a handle; and 
likewise, that the bearings and terminals, by 
means of which the current is conducted to the 
spot at which it is desired to produce the spark, 
are for the sake of compactness affixed to and 
form part of the magnets themselves. By this 
means it is possible to arrange the timing 
apparatus, which is of the highest importance for 
the successful working of the igniter (on the 
body of the magneto itself), without unduly 
increasing its bulk. 



CHAPTER II 

COMPONENT PARTS OF THE MAGNETO 

Material and form of magnets — Size of magnets — Compound 
magnets — Hints on fitting magnets— Clearanoe between 
armature and pole-pieces — Armature with or without 
shield — Contact of armature with machine — Fitting spindle 
to armature — Winding armature — Pattern of bearings — 
Insulation of front bearing — Closed and open circuits — 
Contact breaker actuated by two-to-one gear — Breaking 
contact — Making contact — Alternative contact-breaker or 
plug. 

ii. Material and Form of Magnets. — The first 
requirements for making up a magneto cure : — 1, 
the magnets ; 2, the pole-pieces ; 3, the bearings ; 
4, the armature. Beginning by the magnets, 
these are made of the best shear steel, such as 
that produced at the Allevard works, though, 
provided the steel be capable of being forged, and 
afterwards being made dead hard, the particular 
brand is of no great moment. The presence of 
manganese is, however, to be avoided, as such 
steel is practically incapable of due magnetisation ; 
on the other hand, the presence of a small per- 
centage of twngstm seems to favour the retention 
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I*. Sue \Ui Magueta The ^ue^ usually 
avlopu^l t'ojc theso inagueta vuu about 2| iuu or 
'J^ iu. iu oa^uuso between the litnb, t> in. in 
hok;h*„» aud 1} iu. in width. In the smaller 
uu^uetoc^ iiu'h as are u«*\l t'or motor-cycles and 
v.iullav l a$;hs automobiles, soaiewaac leaser uimen- 
^A'is w.ll V touud to gi\0 ^uziicienG ^rength : 
j.:- .0: *u:v;c ouis in m hie 2* more spdce is available. 
^ \s vtu>o a» iu>o :lv laigor ^e^ rixu^li it is :tcc 

:v*i \ va*e ' ^w -ulc^ liteif vcles*. In :iic larger 
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(with dimensions) of a compound magnet attached 
to its pole-pieces, each single magnet (of which 

there are three) being built up of two laminations, 




— Sectional Front Elevation, 
it ; P, Soft-icon pole-pieces ; T, Tiumol fc 
armature. 



forged bo as to fit accurately, the larger over the 
smaller, holes being drilled through both at the 
points indicated, and countersunk on their out- 
sides to admit of the insertion of the fiat-headed 



18 MAGNETOS FOR AUTOMOBIUSTS 

screws, which serve to fasten the individual mag- 
nets not only to each other, but also to the two 
soft iron blocks which constitute the pole-pieces. 
It must be remembered that the dimensions given 



1 
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M 
4* 




Fig. 8 a.— -Side Elevation. 

M, Oomponnd mapnet ; P, Pole-pieces, salient portion* ; 

S, Screws uniting magnets an4 poles. 



are those suitable for a medium-size magneto ; but 
the operator must be prepared to find in trade 
great departures both in the sizes and patterns 
of the different magnetos, according to the taste 
and requirements of the manufacturers. Thus, 
for instance, he will find in some cases the 
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individual laminae which constitute each single 
magnet to be two, or even three in number, very 
rarely one only, and still more rarely exceeding 
three. In like manner in very small magnetos, 
two compound magnets only may be employed 
to embrace the pole-pieces, the usual number, 
however, being three. 

14. Hints on Fitting Magnets. — In any case, 
it must be borne in mind that all work, in the 
way of drilling holes, fitting, cleaning up, or other- 
wise working upon the steel, of which the magnets 
are constructed, must be executed before the steel 
is hardened and previous to magnetisation, because 
it would be practically impossible to perform any 
such work after the steel had been hardened, and, 
even if it were possible, it would be greatly to the 
detriment of the magnetism imparted to them. 
For this reason, having decided upon the size of 
the armature to be inserted, the operator will do 
well to fit the pole-pieces to the magnets as the 
next operation, leaving the hardening and the 
magnetisation of the steel until all fitting is com- 
pleted. In order to facilitate the operation of 
putting the magnets together without risk of 
mistakes as to polarity, the operator will do well 
at this point to mark all the constituent magnets 
oh one and the same side with a letter N, by the 
aid of a steel letter-punch, remembering when he 
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comes to the operation of magnetising the indi- 
vidual laminae so to act as to produce north poles 
at the extremities thus marked. 

15. Clearance between Armature and Pole- 
pieces. — In the accompanying figures, which 
illustrate a machine in which a movable shield 
is made to oscillate between the pole-pieces and 
the armature, the latter being immovable, the 
dimensions given for the armature are such as to 
admit of the insertion and motion of the said 
shield between the two. It must be noted that, 
in order that the full power of the magnet may 
be exerted upon the wiring of the armature when 
the shield is shifted, the tunnel must be bored 
out so as to leave the very minutest possible 
clearance between the two; since, as magnetic 
forces act with a strength which is inversely pro- 
portional to the square of their distances, a very 
trifling increase in clearance makes a very great 
difference in electrical output. For this reason, 
the clearance given between an armature (or its * 
shield) and the pole-pieces does not usually exceed 
the thickness of a sheet of writing-paper, or, say, 

too **- 

16. Armature with or without Shield. — 

Where a shield is used, as in the low-tension 
Simms-Bosch and machines of similar type, it 
usually takes the form shown in Fig. 9, where 
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the dimensions are given. But, where no shield 




is used, the relative diameter of the armature is 
shown at Fig. 10. The armature itself is usually 
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made of good wft iron, and may either be drop- 

.......Vj— - 




■< x l« v. 

forpwi, of the rough dimensions and shape, or else 
cast and annealed, the former being preferable. 
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In either case it must be accurately fitted, and 
finished up on the lathe. If a shield be used, 
this, which embraces the armature, should have 
a thickness of \ in., and, if it were continued 
to form a perfect cylinder round the armature, 
would have a diameter of 2^ in., less the 
clearance that we have stated above. But it 
must be borne in mind that the shield is not 
continuous, but consists of two segments, each 
constituting very nearly one-quarter of an entire 
circle, being fixed at opposite points in the 
circumference to two circular brass heads of 
the same diameter — namely, very nearly 2^ in. 
These brass heads are usually cast in J in. brass, 
with cylindrical extensions. When an unshielded 
armature is used, its diameter may be reduced to 
2 in., the tunnel in the pole-pieces being bored 
out to a correspondingly smaller diameter, plus 
the clearance. 

17. Contact of Armature with Machine. — 
Whether we decide finally to use our armature 
with a shield or without, there is one point that 
will have to be borne in mind, and that is, that 
while the starting-end of the armature winding 
must be placed in electrical contact with the iron 
body of the armature (and consequently with the 
whole mass of the machine) by being caught under 
the head of a cheese-headed screw inserted therein, 
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the termination thereof must be brought out, care- 
fully insulated (through the spindle, which, for 
this reason, must be, not only hollow, but carefully 
bushed internally with ebonite, or some other 
similar good insulator). 

1 8. Fitting Spindle to Armature.— We will, 
therefore, now pass to the consideration of the 
means usually adopted to fasten the heads and 
the two extremities of the spindle to the core of 
the armature. This we have partially illustrated 
in our last figure (Fig. 10), as being effected by 
means of screws passing through the brass heads 
into the iron of the armature ; but, as it is essential 
that the armature should be absolutely central in 
its tunnel (or between the two cheeks of the shield), 
with the minutest possible clearance, it is also 
necessary that its attachment to the two heads 
should be rigid and immovable. To meet this 
requirement, on the inner faces of the brass 
heads, at a distance of about J in. from the 
circumference, are cut, whilst it is rotating on 
the lathe, two chamfers, one on each, of about 
^ in. width, and of similar depth, and on the 
heads of the armature core itself are produced 
two corresponding ridges that fit exactly into the 
said chamfers, and thus ensure perfect centricity 
and rigidity. The back spindle (by which we 
understand the one to which action would be 
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imparted by means of a dog clutch or cardan 
joint) will consist in a round steel rod of about 
2 in. in length and f in. in diameter, one end 
of which has a shoulder turned down to enable 
it to fit into a ^ in. hole made in the centre of 
the corresponding armature head, into which it is 
sweated and burred over. The other end of the 
spindle consists in a steel tube, about \ * n - i n 
diameter, 2\ in. in length, with a shell of £ in. 
thickness. One end of this should be threaded 
for a length of about \ in., to enter in a hole 
in the centre of the front armature head, and 
then burred over, to render it absolutely im- 
movable. This tube, forming the front shaft, 
is now to be fitted with an ebonite bushing, 
reaching from end to end internally, and pro- 
jecting at the outer extremity for about \ in. 
beyond the front of the spindle, to which it is 
to be firmly attached by means of a little shellac 
varnish applied to the ebonite externally before 
it is finally driven in. When this has been done^ 
a ^ in. hole is put through the centre of the 
ebonite bushing from end to end, and into this 
will be afterwards inserted a copper rod, \ in. 
in diameter, bearing at one end a mushroom- 
shaped brass cap, of the same diameter as the 
ebonite bushing; and at the other, reaching 
through the hole in the front armature head, 
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where, when required, it can be attached to the 
terminating wire of the armature winding. 

Fig, 11 will give a clear idea of the mode in 
which the front spindle is bushed and connected 
to the armature windings; and this mode of 
connection will hold good whether the armature 
itself be rotated or oscillated, or whether it 




Fro* 11. — Section <*f ftant apindte, ahowing connection of 
tare wiring to tbc insulated central rod and stud. 



remains motionless while a revolving or oscilla- 
ting shield (embracing the armature) be employed 
to vair the intensit v of the field of force. 

19* Winding Armature.— To wind the anna- 
turn, to. shall require &wn |lk to J1K of Xcx 26 
double e^^oiHOovei^d ^ire; but before proceeding 
to the wixtdkig,, the web of the annaftuie, as also 
ihe inner dbeek <of tbe armature channel, sbaald 
be ©MeiWly ""dressed** with silk rilfoaidijyed 
ia* sbeHfcf viurnisiL, sa a® to eaasure awifoesacfflL and to 
pwwait tibe wire, winda will be aftjamnards laid 



COMPONENT PARTS OF MAGNETO 27 

on, from accidentally coming into contact with 
the metal of the armature itself. 

These being dry, the next operation is to insert 
a small screw in one of the inside faces at the 
back end of the armature ; and, under the head of 
this screw, is caught a little loop of the said wire, 
the end of which has been previously bared, to 
ensure good metallic contact. This being done, 
the wire is wound as evenly as possible round 
the web, longitudinally on the channel, care 
being taken that each succeeding coil lies close 
to its neighbour — so close, in fact, that the wire 
of the succeeding layer shall not sink in between 
any space left in the subjacent layer. Each 
complete layer, as it is wound on, should receive 
a coat of good shellac varnish, and the winding 
continued in this manner with one length of wire 
until the channel is nearly filled up, when a 
transverse binder of phosphor bronze wire should 
be bound round the armature in a little channel 
previously turned therein, with the end of pre- 
venting the armature winding from rising from 
its place by centrifugal tendency. It is usual 
and advisable to put a little strip of thin mica 
over the wire at the place where the binding wire 
crosses it ; and, finally, to fasten down the bind- 
* ing wire by means of a drop of solder applied 
with a hot bit. The free end of the armature 
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winding is now bared and carefully soldered to 
the projecting extremity of the J in. copper rod 
which extends from the brass cap at the end of 
the front bearing right through the bushing of 
the front spindle; and, to avoid any accidental 
short-circuiting which might arise from any 
unobserved contact between the armature wires 
and the inner cheek of the front brass head, to 
" dress " the inner surface of this said brass head 
with a piece of jean dipped in shellac varnish and 
thus fastened thereto. We have purposely left 
the exact amount of wire to be employed some- 
what vague, because it will depend very largely 
upon the size of the armature and the character 
of the spark it is desired to obtain. But, in the 
case under consideration, of which we have given 
dimensions, from 8 oz. to 10 oz. will generally be 
found sufficient. The gauge of the wire is also 
of importance. Coarse wire gives a fatter spark 
than fine wire; but, in order to get as high a 
tension with a coarse wire, say, No. 22 or No. 24, 
as with the finer previously mentioned, the arma- 
ture (and consequently the field magnets) must 
be larger in proportion, to admit of a larger 
quantity of wire being wound on. 

20. Pattern of Bearings. — The bearings next 
demand our attention. These take varied forms 
in the hands of different makers, in accordance 
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with their different requirements. A very common 
pattern is that shown at Fig. 12, in which we 
have a gunmetal plate about J in. thick, of the 
same width as the base of the magneto below, but 
becoming somewhat narrower as it approaches the 
bend of the magnets. On this plate is cast at 
the same time a conical box about 1 in. deep, and 
a nozzle or collar 1 in. in diameter, which will 




Fig. 12. — Elevation of back bearing. 

A, Gunmetal plate ; B, Recessed box ; 0, The nozzle or bear- 
ing proper ; 6, Bottom cover ; L, Lubrication cap. 



afterwards be bored to take the armature spindle. 
The conical box is oast hollow (except where the 
nozzle or collar traverses it), and herein are 
arranged the ball bearings (if such be used), the 
means of lubrication, such as " wick," " ring/' or 
Stauffer's, etc., at the option of the maker. In 
many cases the bearing-box is furnished with a 
well-fitting cover 6, held in place by two lateral 
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bowed springs (see Fig. 13, 8 s), in which the 
reoessed box is shown in front section. All these 
fittings are to be made practically water-tight, as 
in a well-constructed magneto it is essential that 
the working portions should be so thoroughly 




¥ia. l&—£foYatioB of bock taring. 

A, The gwwetal plate ; B> The recessed box (partly in see* 
tion); 0, The noaale* oup» or bearing proper, showing the 
balls; fr, Bottom cover, retained by springs «» ; L, Lubri- 
cation (wiok here shown). 



enclosed as to prevent the admission of water, oil, 
or dirt of any kind. For this same reason it is 
customary to enclose the space between the top of 
the pole-pieces and the edges of the brass plates 
constituting the faces of the bearings, with a 
sheet of fairly stout zinc, faced internally with 
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cloth or felt, and retained in position by short 
screws entering into the top edges of the said 
bearings, of which there are two — one at each end 
of the spindle, 

21. Insulation of Front Bearing. — These 
bearings may both be cast from the same pattern ; 
but it must be noted that, as the front end (that 
at which the armature wire projects through the 
insulated spindle) carries the first contact-stud, 
by means of which the current flowing from the 
armature is taken to the " plug " in the combus- 
tion chamber, it must be insulated : to this end 
provision must be made for the insertion of two 
\ in. bolts, one at each lower extremity of this 
(the front bearing), which support the stout 
ebonite insulating rods, and the bracket. The 
bottom of the magnets, with their pole-pieces, is 
closed by a stout rectangular base, either in zinc 
or aluminium, and this is sometimes furnished 
with a flange at right angles to the said base, by 
means of which the magneto can be fixed to any 
desired and suitable portion of the body of the 
car. The operator will remember that no holes, 
except those previously mentioned, for fixing the 
magnets to the pole-pieces, are to be made in the 
magnets, so that all the attachments above 
mentioned are screwed either directly into holes 
made in the pole-pieces, or indirectly to the same 
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by means of screws fitting in the front- and back- 
plates, which serve as bearings. Hence, the 
screws that hold the magnets to the pole-pieces 
must be stout and strong, and not less than 
twelve in number, six on each side. We proceed 
to show the arrangement of the insulated fixed 




contact on the front bracket, by means of which 
the moving contact-stud can deliver its current to 
the plug, notwithstanding its rotary or oscillatory 
motion. To effect this purpose the cross-bracket 
6, shown in elevation and section at Fig. 14, is 
insulated from the front bearing-plate A by stout 
ebonite pillars E E, and washers e e, while it, 
with its attached-terminal T, is in contact with 
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the live or outer armature wire through the fixed 
contact-stud (which is kept constantly pressing 
against the moving stud) by means of a little 
coiled spring let in the bearing at b. 

22. Closed and Open Circuits.— The reader 
will notice that in the illustration we have sup- 
posed the magneto to be running on the closed 
circuit ; that is to say, that the circuit is complete 
from one end of the armature wire to the other 
through the frame of the car, except only when an 
interruption is made in the circuit intentionally 
by means of the tappet. But, although this is the 
plan usually adopted, there are many magnetos 
in the market in which the contrary system is 
adopted; that is to say, in which the magneto 
runs on the open circuit: this means that no 
current passes until contact is made by the 
tappet, when the spark at the plug takes place. 
A little careful examination of the portions 
already illustrated will render the construction of 
such a magneto (without the movable shield or 
screen) perfectly clear and intelligible. 

23. Contact Breaker Actuated by Two-to- 
one Gear* — We may now pass to describe the 
mode in which the current flowing from the 
armature is allowed to pass, or is interrupted in 
its passage to the sparking-plug, by means of 
a contact-breaker actuated by the two-to-one 

D 
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sparking plug. Although many means are adopted 
to secure this result, the annexed sketch (Fig. 15) 
will give an idea of a typical method of breaking 
(in the case of machines of the closed-circuit type) 
or of making this contact (in those of the open- 
circuit type). The reader must bear in mind that 
this contact-breaker very rarely forms part of the 
magneto proper, and that except only in the case 
in which the current from the magneto is made to 
actuate a coil is this required; but the current 
generated by the armature is taken off the 
terminal T, which projects, as shown at Fig. 14, 
direct to the plug by means of a sufficient length 
of well-insulated flexible cable known as " high- 
tension flexible." 

24. Breaking Contact. — Let us suppose that 
we have a cylinder of some hard, infusible insu- 
lator, I (such as soapstone), of sufficient length to 
reach from the outside of the combustion chamber 
to its interior, into which it can be inserted as 
usual by means of a threaded cap, or (if it takes 
the shape, as in the illustration, of an oblong 
square) by means of side screws fitted to the 
outside of the said chamber. Through the centre 
of the aperture passes a stout steel rod, S, faced 
at one portion, where it is flattened, with a speck 
of platinum. This central rod is placed in con- 
nection with the live wire proceeding from the 
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magneto by means of the said " flexible." Working 
in the plate P of this contact-breaker, we have a 
Btraight arm, C, bearing at its inner extremity, 
close to the steel rod, a little square. This is 
borne at K by a short spindle, which forms a 
trunnion for this arm extending from the inside 
to the outside of the cylinder; and bearing a 
cranked extension, C r , on the outside, this exten- 
sion being at right angles to the inner arm G. By 
means of a coiled spring, T, this arm is drawn 
towards the centre of the contact piece, so that 
the little square G is retained in contact with the 
central rod S, unless C' be forcibly drawn aside by 
anything striking against its lower extremity, E, 
when, of course, the contact between S and C 
being interrupted, a vivid spark would occur, and 
thus fire the explosive mixture. 

25. Making: Contact. — If it were desired to 
produce the spark by making instead of by break- 
ing contact, as in the above example, the same 
appliance could be made use of ; but in this case 
it would be necessary that the pull of the spring 
should be exerted in the opposite direction, to 
ensure that the two pieces C and S should only 
come in contact the one with the other at the 
instant when the cam on the two-to-one shaft 
strikes the prolongation E of the cranked arm. 
Although this arrangement is perfectly efficient, 
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it labours under the disadvantage of being Liable 
to be blown off the gland of the combustion- 
chamber under the force of the explosion, and 
therefore contact-breakers of almost precisely 
similar principle, but capable of being screwed 
into the usual threaded hole in the combustion- 
chamber, are now largely adopted. 

26. Alternative Contact-breaker or Plug:. — 




In order to render this portion of our subject 
complete, we illustrate at Fig. 16 another form of 
contact-breaker (or maker) which is free from 
the above objection, but which, of course, necessi- 
tates the shell of the combustion-chamber being 
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perfoxuted to <4iow of the passage of the striker- 
rud. ^his is usually borne in tlxe centra of a 
little screwed plug, thus rendering its insertion 
am) withdrawal * waller of comparative ease. 
'J'ha contact-breaker itself consists, then, of two 
portions— viz., a mushroom-headed metal core, A 
(usually pf past irou or nickel), passing through 
Ww centre ttf a plug of the ordinary ignition 
type, fvum which it is well insulated by means 
uf a steatite wv other tiro- restating insulator, B. 
r .fhU faataua Utfu the combustion-chamber* I, by 
vueaus of H^ screwed initial'* t\ and twuuuatea at 
Us outer *x*twuuty \u a *\uaU mt> \\ wider whfch 
^ cjewhed *W Uve wive proceed**^* fcvja the 
umguoto. Th£ otiher pN'tuw cooasiate iu the striker* 
S, \\hieh takes th$ sJbkaj^ of * iwtengul&r piee* 
oi metal, tonaing an e.\tensJio*x of Gb** ^rik^-ro^E, 
U. Vtiis striker rests againsfc tibt* mushroom 
head, A N u' the uiagneco is working on the closed. 
ciivuii\ being maintained in tint position by the 
action \)i a small spiiug, shown at Sy uu the out- 
side of the combustion -chamber. The smkt>r-ruti 
it sell:, where it eucers she Tjlug screwed into the 
combustion clumber, i& siighciy coned, with the 
result that the mere act oi explosion tends* to 
close the apeuiue through which the rod parses- 
mere u^lul}, arid thus to yi.e\eaG uny escape oi 
:he e\phai>e mix due. Lhts outer end oi riiis 
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same rod, S, terminates in a little stud, L, against 
which the tappet, or any prolongation thereof, 
strikes at the moment it is dfesired to produce the 
explosion, which it does by suddenly interrupting 
the contact between the striker, S, and the metal 
cap, A, when a vivid spark is produced. 



CHAPTER III 

MAGNETISATION 

Magnetising field magnets — Permanent magnet— Electro- 
magnet — Continuous-current dynamo— Wire helix — Temper. 

37. Magnetising Field Magnets. — Having thus 
described the essential parts of the magneto 
proper, we will turn our attention to the methods 
usually adopted for magnetising the field-magnets, 
which hitherto have only been forged, bored, and 
fitted. They now require hardening in the usual 
manner, and this operation must be carefully 
conducted so as to produce the desired amount of 
hardness without rendering them too brittle. They 
must be so hard that a file will not touch them ; 
but at the same time they must not be hardened 
to such an extent as to cause them to break if 
tapped with a gentle blow from a light hammer. 
If they be tempered sufficiently to enable them 
to cut the surface of cast iron, they will be hard 
enough. If left too soft, although they will take 
up magnetism more readily, ~ they will, on the 
other hand, lose the magnetism thus acquired with 
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great ease; if the hardening be carried to the' 
point of brittleness, they will be very slow in 
acquiring their full magnetism ; but, on the other 
hand, will retain it. There are three methods by 
which the magnets can be successfully mag- 
netised : 1st, by means of a powerful permanent 
magnet, known as a " king magnet ; " 2nd, by 
means of a powerful electro-magnet, or a dynamo 
which is running; and 3rd, by means of a coil 
of wire round which a current of electricity is 
flowing. This latter is usually designated "a 
solenoid." 

28. Permanent Magnet. — If a permanent, or 
king, magnet be used, this had better be of the 
horseshoe form, and should be very massive, with 
a space between its limbs nearly as great as that 
existing between the limbs of the field-magnets 
which it is proposed to magnetise. The reader 
will remember that he has been advised to mark 
one of the poles of each of the magnets made with 
a letter N, and he will be careful in magnetising 
these, to render these poles north, by placing the S 
pole of the king magnet on or against this N pole 
of his new magnets, the N pole of the king magnet 
at the same time striding over and resting upon 
the opposite limb of the new magnet. He will 
then draw the king magnet along the surface of 
the new magnet in this position until he reaches 
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arrives at the middle of the bend, and not when it 
is near the poles. 

To do this work efficiently, the king magnet 
itself must be of sufficient strength to lift at 
least 301b. 

29. Electro -magnet. — If a " king magnet " of 
sufficient power be not available, even better 
results can be obtained by the use of an electro- 




Fig. 17. 

magnet of the form and approximate dimensions 
given in Fig. 17, made from a bar of round, soft 
iron, 1 in. diameter, 18 in. long, bent as shown, to 
stride over both limbs of the new magnets. When 
thus bent and forged to shape, both poles being 
filed perfectly flat and level, this horseshoe is to 
be wound, as shown, with about 41b. No. 18 double 
cotton-covered copper wire. If the two free ends 
of the winding wire be coupled to the terminals 
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irf ft 4v. accumulator, this electro-niagnet will be 
fmitul ntipnblo of lifting about 1 cwt. Care must 
lm Ukmt whan using this, always to connect the 
rtftmti tormiimlfl to thu same wire ends : otherwise 
tha polarity will bo reversed. 

With mioh a magnet, powerful magnetism can 
Iw e&mly imparted by stroking the steel bars or 
lumHHthoe* pmriaaly as indicated in our former 
ewtion* Whether a permanent king magnet or 
a temporary <>U**tro«magnet be employed, the 
operator will wnuMutar that by striking the steel 
\\t th* w*w mftguet, or XK tapping " it several times 
white it ia \mdi>r Uifc influence of the niagnetiser 
so aa U> ma.k\* it rin& will greatly facilitate the 
^wi^n^t \tf magnetism -"p*\>bahly in virtue of 
tte* iM thai ttafritafttwii rims set up permits the 
witetiiwnl tnotarata* <rf the $t*vl to take up the 
twtar ytfaiiwft which <v>n*titut^ magnetism. 

^k CMttattM^c«rv<Ntt Qyiunm* — Another 
Vft<\te nVt iwjwiih^j ttww*ism fe by nwaas -of a 
<vM4w&«v&^w*m&j 4vft*n>tv \Thile * ifr-namo is 

W^W^^^vi. M^fk^v, ii >y sas&ns erf a ccaapftss^ 
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to make north against the south pole of the 
dynamo, using the same precautions of clanking 
the new magnet against the dynamo-pole several 
times, so as to bring about the vibratory motion 
just mentioned, 

31. Wire Helix.— There is yet another manner 
of imparting magnetism to the steel horseshoes, 
and that is of making a helix of several hundred 




Fig. 18. — Magnetising by a wire helix and battery. 

turns of No. 18 cotton-covered wire, as shown in 
Fig. 18, of such an internal diameter that it can 
be passed from end to end of the same around the 
bend. If now a current of electricity (of not less 
than 6 amp&res) be passed through a helix of 
about two hundred turns, and this latter be 
drawn over the horseshoe several times from end 
to end, the horseshoe will become powerfully 
magnetised. 

The operator will bear in mind that that end of 
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the magaet will become north whioh is under the 
wire or wires carrying the positive current, the 
north pole being found to the left hand of this 
entering ourrent. Our Fig. No. 18 illustrates by 
the arrows the direction of the current and the 
polarity of the resulting magnet. As before, 
while this operation is going on, it will be 
advisable to tap the steel horseshoe repeatedly, 
and if the circuit between the battery and the 
helix of wire be frequently broken, the result will 
be even more satisfactory. This latter method, 
though perfectly satisfactory when magnetising 
small magnets, is not so well adapted in the case 
of large ones, as very heavy currents are then 
required. We therefore give the preference 
either to the separate electro-magnet system 
figured at 17, or else to the dynamo method, 
which, if the dynamo is one giving at least 
1 kilo- watt, will be found eminently satisfactory. 
33. Tender. — Before closing this portion of 
our subject, we might mention the best temper is 
that usually imparted to the steel required for 
files and other cutting tools for cast iron, and 
should in no case be deeper than pale straw. 



CHAPTER IV 

THE ARMATURE SCREEN AND ITS FUNCTION 

Advantage of shield — Effect of shield when in line with pole- 
pieces — At right angles — Inclined to pole-pieces — In- 
fluence on current — " Timing " by use of shield — Retarda- 
tion and advance of spark — Control of shield — Principle 
of "timing"— "High tension"— "Sparking" by tappet-rod 
and cam — Modified shields and armatures. 

33. Advantage of Shield. — We can now pass 
to the consideration of magnetos in which & 
screen or shield can be inserted between the 
pole-pieces of the field-magnet proper and the 
armature, and this, whether the armature itself 
be made to partake of a rotary or an oscillatory 
motion, or whether it be held immovable while 
the screen or the shield be caused to move. One 
of the chief advantages in the employment of the 
screen is the power that it gives us of altering 
the position of the "field of force," and of thus 
" timing " the occurrence of the spark. 

34. Effect of Shield in Line with Pole-pieces. 
— Before describing the different modes in which 
the screen can be utilised, it will be well for the 
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reader to glance at the annexed illustration, so as 
to form a clear idea of the manner in which it 
acts. For instance, at Fig. 19 we have a sectional 
illustration of the pole-pieces of one of our 
magnets, A A, in which at B B we have the two 
segments of circles which constitute the shield or 
screen proper. These, as we have already described 
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Fig. 19. — Section of pole-pieces with shield in line with them, 

showing lines of force. 



and figured at our illustration, Fig. 9, are carried 
by the discs at the end, and if shifted move 
simultaneously. They are made to run so closely 
to the pole-pieces themselves that, when they are 
placed as shown in our illustration, they practically 
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become magnetically part and parcel of the field- 
magnets themselves, and consequently send their 
lines of force across the tunnel, impinging upon 
anything (armature, etc.) which may be rotating 
or oscillating therein. Hence, while in this 
position, they do not act as a shield at all, but 
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Fig. 20, in which the shield BB is in such a position as to 
complete the magnetic circuit, and thus prevent the lines 
from traversing the tunnel. 



simply bring the pole-pieces into close proximity 
to the iron of the armature. 
35« Effect of Shield at 90 to Pole-pieces. — 

Let us now imagine an extreme case, as shown at 
Fig. 20, in which the shield is placed at right 
angles to its former position. The result of this 

E 
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position is, that the lines of force emanating from 
the poles of the magnet, finding themselves 
almost in contact at the extremities of their gaps 
with the terminations of the shield or screen, 
find a ready passage to complete their magnetic 
circuit through the said screen (which is of soft 
iron, and, therefore, affords a free passage for the 
completion of the circuit). Consequently, nearly 
all the lines of force which otherwise would 
traverse the tunnel from pole-piece to pole-piece 
are now concentrated on the screen while the 
aperture or tunnel is left void of any such lines. 

In our illustration, to avoid confusion, we have 
in this latter case shown the tunnel as being 
absolutely free from lines of force. As a matter 
of fact, some few do traverse the space, but, owing 
to the fact that their magnetic attractions and 
repulsions act with forces which are inversely as 
the square of the distance, it follows that, as the 
shield now finds itself very much closer to the 
most active portions of the magnets (and also to 
the armature, which runs in the tunnel), the said 
shield absorbs practically all the lines of force, 
very few straying as far as the armature. This 
fact can be experimentally proved by any one 
possessing a magneto in which there is a movable 
shield, by first placing the said shield in a line 
with the pole-pieces and then attempting to rotate 
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the armature by hand ; proceeding afterwards to 
make the same attempt after the shield has been 
placed at right angles to the first position. In 
the first instance, he will encounter very consider- 
able opposition in causing the armature to rotate ; 
in the second case, he will find practically no 




Pio. 21. — Displacement of lines of force, consequent upon 
shifting the shield B B through a small angle. 

difficulty in rotating the armature with a very 
small exertion of force. 
36. Effect of Shield inclined to Pole-pieces. 

— We may now pass to consider the effect of 
shifting the shield through a few degrees of arc, 
as illustrated in Fig. 21. Here, again, the shield 
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becomes powerfully magnetised, under the influ- 
ence of the pole-pieces, with the result that the 
lines of force traverse the tunnel, producing a 
field which is somewhat distorted, as shown in 
Fig. 21, so that an armature rotating in this field 
will have the time at which the current attains 
its maximum intensity somewhat delayed with 
regard to the direction of rotation, if the armature 
be rotating clockwise, or advanced if it be rotated 
c<nmter-clochvise. 

37. Influence on Current. — In this illustration, 
as before, we have only depicted the main lines 
of force, leaving out, to avoid confusion, the stray 
lines which, to some small extent, also traverse 
the tunnel. We may now consider the case of 
using a fixed armature and a rotary shield, simply 
for the purpose of setting up the current, without 
the intention of altering or controlling by means 
of the shield the instant of greatest electrical 
intensity. In this case, the armature will stand 
with respect to the magnet and pole-pieces as 
shown at Fig. 22, A, the shield being indicated 
by the segments at B B. It will be remembered 
that, in order to generate current, the conductors 
C C, with which the armature is wound, must 
be cutting lines of force, either by rotating across 
them, or by the lines themselves being suddenly 
caused to impinge upon them, or to be cut off 
from them. 
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Now, we will suppose the two segments, B B, of 
the shield to be revolving round the fixed arma- 
ture. While they are in the position shown in 
the illustration, they are sending all their lines 
of force across the conductors of the armature ; 
but when, during the process of rotation, these 
two segments find themselves bridging across the 




Fig. 22. — Showing shield increasing the action of pole pieces. 
A, The armature ; BB, Segments of the shield; C, Sections 

of the conductors ; M M, Portions of the magnet ; N S, 

Pole-pieces. 



gaps between the pole-pieces, as in Fig. 20, no 
lines, or practically no lines, impinge upon the 
conductors, so that no current is generated. The 
reader will readily perceive that, in order to set 
up. these waves of current, it is by no means 
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essential that either the shield in the one case, 
or the armature in the other, should perform 
complete revolutions. To secure the end in view, 
it is quite sufficient that the shield, or 
armature, should be able to oscillate through 
an arc of about 90° from side to side. In either 
case, the E.M.F. and quantity of the current will, 
ceteris paribus, be dependent on the speed of 
rotation ot oscillation. 

38. — "Timing " by use of shield. — As one of 
the most useful properties of the screen or shield 
is the power it gives us of controlling the time 
at which the spark shall occur (which should 
be coincident with the instant at which the 
greatest number of lines of force are passing 
through the conductors on the armature), we 
shall first devote our attention to the consideration 
of a magneto in which the shield has been placed, 
or is capable of being placed, in any desired set 
position with reference to pole-pieces, and has 
an armature working within it, either by being 
rotated or oscillated. 

Let us suppose the screen or shield to have 
been set in the position shown in Fig. 19, in 
which the lines of force are projected straight 
across the tunnel. It is evident that the point 
in its rotation at which the conductors wound 
in its channels (see C C, Fig. 22) will cut the 
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greatest number of these lines of force will be 
when the said conductors are facing the two 
segments of the shield (as shown in Fig. 22), and 
consequently this will be the position at which 
the electricity set up will be at its highest 
intensity; hence, the time at which the spark 
should be taken at the sparking-plug, either by 
making or breaking circuit therewith. 

39. Retardation and Advance of Spark. — 
We will now presume that the motion imparted 
to the armature be clockwise. As the armature 
continues its rotation its conductors cut fewer 
lines, gliding between them until the position of 
the conductor is at right angles to that shown, 
when little or no current is set up. Should the 
motion be continued, again an increasing number 
of lines is cut, but in the opposite direction, so that 
the current again rises in quantity and in tension, 
until another maximum is reached, when the 
conductors are again facing the screen. But, 
supposing that for any reason it be desired to 
retard or advance the time of the production of 
the spark at the firing-plug, without altering the 
existing arrangements at the contact-breaker, it 
is evident that this can easily be done by altering 
the position of the shield, since, by taking the 
shield through a small angle of arc, in the same 
direction that the armature is rotated, the field 
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will be proportionately distorted in that direction; 
consequently, the period at which the armature 
will reach the intensest point of field will be 
correspondingly delayed, and the spark retarded 
to the aame degree. An examination of Fig. 23 
will render this matter perfectly evident. In 
like manner, if the shield be moved a few degrees 
of arc in the opposite direction — that is, opposite 




to the direction of rotation — the production of the 
spark will be advanced. 

40. Control of Shield. — It will be understood 
that this power of retardation and advance by 
means of altering the position of the shield is, 
in this instance, entirely under the control of 
the driver, as the exact position of the shield is 
set or altered by means of a controlling lever on 
the quadrant. Sometimes the armature does not 
perform an entire revolution, but only oscillates 
under the influence of a cam on the two-to-one 
gear. Lastly, the armature may be held perfectly 
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motionless in the position shown at our Fig. 22, 
while the shield itself is made to oscillate by 
means of a lever, as shown in our Fig. 24 and 




Fig. 25, in the former of which the shield is 
shown in the position it occupies just before 
sparking, while in the latter the shield ■has 
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shifted through a small angle through the tappet- 
rod sliding off the cam, and, at the same time, 
breaking contact between earth and the sparking - 




Fio. 25. 



plug, thus allowing the spark to flow across the 
points or other contactB of the firing-plug. 

41. Principle of " timing."— We should re- 
commend the reader to study carefully these 
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last two illustrations, as not only is the manner 
in which the shield affects the magnetic field well 
illustrated, but also the mode in which the actual 
timing of the spark at the firing-plug ia made to 
coincide with the point of maximum intensity 
of the said field. Of course, numerous modifica- 
tions in the contact-making or breaking device 
are to be met with ; but if the reader once grasps 
the principle of action of these arrangements, he 
will have no difficulty in understanding the 
alterations introduced by the different makers. 
There is one point, however, which must be borne 
in mind — and that is, that while on the one hand 
some makers prefer that the circuit should be 
complete between the magneto and the frame 
until the spark is required, so that when the 
circuit is broken the spark is produced — this 
method being known as the " closed circuit " 
system ; on the other hand, some give the pre- 
ference to leaving the circuit interrupted (or 
open) until the spark is required, when, contact 
being made, the spark is produced. 

42. "High Tension."— We shall revert to the 
different modes of causing the spark to occur 
at the desired intervals when we consider those 
forms of magnetos in which the current from the 
armature winding is not taken directly to the 
sparking-plug, but is intensified either by means 
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of being passed through an independent sparking 
coil, or by enveloping the primary winding on 
the channel of the armature with a well-insulated 
winding of secondary wire, by which means the 
tension of the resulting current is very greatly 
increased. Such magnetos are known as "high 
tension." 

43. "Sparking" by tappet-rod and cam. — 
In many excellent machines, such as the Bass6e- 
Michel, the Peugeot, etc., no shield at all is 
employed, the regulation of the sparking being 
effected entirely by the tappet-rod and cam. In 
some instances which have come under our notice, 
in which no shield is employed, the desired altera- 
tion in the position of the field is effected by carry- 
ing the field-magnets a few degrees of arc to the 
right or left of the axis of motion of its armature. 

44. Modifications of Shield and Armature. — 
Still, in the hands of a skilled workman, who 
knows how to set and adjust the shield, the 
presence of the shield gives him considerable 
latitude in the range of timing the spark. It 
would be hardly necessary here for us to dilate 
on the modifications in the construction of the 
armature and shield, when the motion of one of 
the two is dispensed with, since we have shown, 
in our first articles, that the shield should be 
made so as to be capable of rotation round the 
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spindle of the armature when such motion is 
required; while, on the other hand, when it is 
desired to arrange the machine so that the arma- 
ture should rotate or oscillate, it can do so freely 
on the extremities of the tube carrying the caps 
of the shield as bearings, these latter being them- 
selves held immovable in any desired position by 



Fig. 5 




— Mode of imparting oscillatory 



means of a Bet-screw or otherwise. In order to 
show how an oscillatory motion may be imparted 
to the shield or to the armature by the aid of a 
rod swivelled on the face of an eccentric on the 
shaft, we illustrate at Fig. 26 an old form of Simms- 
Bosch low-tension magneto, in which the shield 
alone can be made to oscillate under the impulses 
of the adjustable or telescopic rod actuated by the 
eccentric on the shaft. 



CHAPTER V 

HIGH TENSION MAGNETOS 

Induced currents — Intensity and volume of induced currents- 
Back currents — Condenser : its materials and construction 
— Position of condenser — Simms-Bosch high tension mag- 
neto — Eisemann high tension magneto — Gianoli high 
tension system. 

45. Induced Currents. — In the machines we 
have hitherto been considering, the current, 
whether set up by the motion of the armature 
or of the shield, and whether alternating or con- 
tinuous, is conveyed by means of the live wire 
passing through the insulating spindle of the 
armature directly to the plug. In those we are 
about to study, the current is not utilised in this 
manner at all, but is made to set up a second 
current of very much higher tension in another 
piece of apparatus, which secondary current is 
the one utilised for the production of the spark. 
We here propose to show how this is done. We 
will suppose the reader to have sufficient acquaint- 
ance with the production of currents by induction 
to know that if we send an interrupted current 
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along a wire (whether bent into the form of a 
helix or in one straight length, is immaterial to 
the results), another current will be set up in 
the opposite direction along a second wire lying 
parallel to the first or primary wire at every time 
the alterations or interruptions in the first or 
primary wire take place. Let us suppose that we 
have 150 inches of, say, No. 16 cotton-covered 
copper wire, coiled into a helix round a 1 inch 
core ; and either over it, or alongside it, another 
separate and distinct helix consisting of the 
same amount and gauge of similar wire. On 
making and breaking contact with any source of 
electricity and the first helix, it will be found that 
a precisely similar current will be set up in the 
second helix. 

46, Intensity and Volume of Induced 
Currents. — Furthermore, if the number of turns 
of wire on the second helix be doubled, so that 
rather more than 300 inches of wire be employed, 
the tension of the current set up in the secondary 
coil will be approximately double that employed 
in the primary coil ; in other words, the tension 
of the current set up in the secondary coil is 
directly proportional to the ratio existing between 
the number of turns on the primary and secondary 
coils. Another point which must be noted is that 
the volume of current (in amperes) set up in the 
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secondary coil, will vary in like proportion ; that 
is to say, as the number of turns in the secondary 
coil increases, so the volume of current decreases. 
Therefore, if a primary coil of one hundred turns 
is fed with a current of one ampere, at one volt 
pressure, and over it be wound one thousand turns 
of secondary wire, we shall find that we can get a 
current of one-tenth of an ampere at 10 volts pres- 
sure from the extremities of the secondary, when 
the primary current is interrupted in the primary ; 
and as the section of the wire required to carry 
one-tenth of an ampere is one-tenth of that 
required to carry one ampere, we may use a very 
much finer wire for the secondary than was 
required for the primary. Hence, it is customary 
to use a comparatively coarse wire for the primary 
and a much finer wire for the secondary, with 
a view to economise space, and also to keep the 
secondary wire in the most intense portion of the 
magnetic field. 

47. Back Currents. — Before proceeding further 
with the details of making up these " high ten- 
sion" magnetos, we must point out some other 
peculiarities connected with the behaviour of 
wires along which interrupted currents are being 
sent. It is found that if such a wire be bent into 
the form of a helix of many convolutions, each 
spiral will react on its neighbour, so that in a 
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coil of one hundred turns there will be during 
the passage of one flow one hundred oppositions 
in the helix — one for each turn — and these oppo- 
sitions (which take the form of a back electro- 
motive force, of equal intensity to that of the 
current sent) would greatly interfere with the 
induction effect set up on a secondary coil, unless 
some means were found of taking up this " back " 
current. In like manner, at the moment the 
primary current is interrupted, and the primary 
wire falls back into its neutral condition, a second 
current, in the same direction as the primary 
current, now traverses the helix ; but this, thanks 
to its being in the same direction as the primary 
current, so far from annulling its effects, 
strengthens them. 

48. Condenser : its Materials and Construc- 
tion. — It is, therefore, essential in using primary 
and secondary windings, whether on the same 
armature or in a separate coil, to have some means 
of picking up or storing this back electromotive 
force, and turning it to good account, instead of 
allowing it to interfere with the desired inductive 
effect on the secondary. For this purpose an 
arrangement called a " condenser " is essential, 
and the following details of its construction, which 
apply equally whether intended for use in high 
tension magnetos or in coils (actuated by batteries), 

F 



66 MAGNETOS FOR AUTOMOBILISTS 

will be of service. About 51 sheets of good, but 
rather thin, paper, absolutely free from pin-holes, 
metallic spots, or other blemishes which might 
allow the passage of electricity, are now prepared, 
and cut into oblong squares of exactly equal 
size (this dependent on the size of the machine 
into which they are to fit). A convenient 
size for coils is 5 in. long by 2 J in. in width ; 
50 sheets of tinfoil, say 2 in. wide by 5 in. 
long, are also cut. A sufficient quantity of 
paraffin wax is now melted in a perfectly clean, 
flat tin dish over a gentle burner or a spirit lamp, 
and the sheets of paper one by one are immersed 
into this melted paraffin, drawn out against the 
edge of the dish to drain off all superfluity of 
melted wax, and hung up on a stretched line to 
drain and harden. Care should be taken to drain 
off as completely as possible any superfluity of 
wax by drawing the papers along the edge of the 
dish, as it is essential that the papers be perfectly 
evenly coated, and free from any blobs or patches 
of congealed wax. When the required number of 
sheets has been thus prepared, a piece of soft flat 
board (planed on its upper surface) is chosen, and 
one of the sheets of paper laid flat upon it. Eight 
pins are placed, two at each corner, at about three- 
quarters of an inch apart, as shown at Fig. 27, so 
as to prevent the sheets of paper moving during the 
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succeeding operations. A sheet of tinfoil i9 now 
taken and laid over the sheet of paper, leaving a 
quarter-inch margin all round, except at what we 
shall call the lower edge, where the tinfoil will 
project over about a quarter of an inch. 

Another sheet of paper is now laid upon this, 




Fia. 27. — Building a Condenser. 



and over this another sheet of tinfoil, with this 
difference : that the tinfoil must overlap the paper 
at the upper or opposite edge of the 2 J in. side, 
instead of at the lower edge. Again, another 
sheet of paper is placed over the second tinfoil, 
followed by a third tinfoil sheet, again overlapping 
at the bottom or lower edge, and therefore in 
contact with the tinfoil below. In like manner 
the remaining sheets of paraffined paper and of 
tinfoil are placed one over the other, with the 
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alternate tinfoils overlapping at opposite ends of 
the paper sheets, as above described, until the 
whole tally of papers and tinfoils have been laid 
on, terminating, as we begun, with a sheet of 
paraffined paper. As each sheet is laid on, the 
papers should be firmly pressed together, which, 
owing to the plasticity of the paraffin wax, will 
cause them to adhere. When this has been 
neatly done, the operator will prepare two 
squares of rather stout cardboard of the same 
size as the paper sheets (in the example given 
5 in. by 2|- in.), soak these in melted paraffin 
wax, and, when set and hardened, will, by passing 
the blade of a thin knife under the prepared 
sheets, lift them bodily without disturbing their 
arrangement, and place them on one cardboard, 
cover them with the other, and bind them together 
tightly with a wrapping of rather wide tape laid 
on spirally, and stitched down one end, remember- 
ing to leave protruding beyond the cardboards the 
free ends of the tinfoils which project beyond the 
paper. A piece of No. 20 copper wire, about 
7 in. long, drawn perfectly straight, is placed 
at its middle across one of these projecting ends, 
the tinfoils rolled tightly round it, and stitched 
down to it by means of a piece of black thread. 
The projecting ends of the wire are then bent 
over the tinfoil roll thus produced, and twisted 
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tightly together for after -connection, where 
required. The other extremity of the tinfoils 
are served in precisely similar manner, with 
the result that we have an arrangement of 
25 sheets of tinfoil connected in parallel one 
with the other, separated by 25 sheets of 
paper from other 25 sheets of tinfoil, likewise 
in parallel among themselves, each set being 
furnished with its own separate connection. 
This arrangement constitutes a "condenser/' or 




Fig. 28. — Condenser completed. 



"capacity," so that if a charge of any given 
nature be communicated to the tinfoils of one 
set, a charge of opposite nature is acquired by 
the tinfoils of the opposite set, and this charge 
cannot be dissipated except through some path 
left open between the two connections. We 
give (Fig. 28) an illustration of a finished con- 
denser of this type. 

49. Position of Condenser. — Whatever be the 
system adopted for setting up the high tension 
current in the secondary winding, whether it be 
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an independent coil or whether it take the form 
of coils of fine wire insulated from, but super- 
imposed on, the primary, the position of this 
condenser will always be the same, namely — 
its two terminals, i.e. the two twisted wires 
which are individually in contact with the two 
sets of protruding sheets of tinfoil, must be 
electrically in contact with the two ends of the 
primary circuit at which the " break " or " make " 
of contact takes place, to enable the " extra " or 
"self-induced" current to pass into and charge 
the two opposite sets of coatings of the condenser. 
50. Simms- Bosch High tension Magneto. — 
These precautions being premised, we will pass on 
to the consideration of a typical form of magneto, 
in which the secondary winding is on the same 
armature as the primary. The one which we 
select for the purpose of illustrating the principle 
is the one known as the "Simms-Bosch high 
tension" magneto, illustrated in sectional elevation 
at Fig. 29. In this we have a set of three power- 
ful steel magnets, with pole-pieces as usual. The 
armature itself is stationary, having two windings, 
one consisting of a few turns of coarse wire, and 
the other of many turns of well-insulated fine 
wire, thus simulating the iron core, the primary 
winding, and the secondary ditto of an ordinary 
induction-coil. Those who are interested in the 
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construction of the ordinary induction-coil as 
adapted for ignition purposes will do well to 
refer to the author's little book, " Ignition 
Devices for Gas and Petrol Engines." Over 
this is a rotating soft iron sleeve, having two 
slots, as illustrated at Fig. 9, that is, fitted 
between the pole-pieces and the armature. At 
one end of this latter is mounted a piece of 
mechanism, consisting of a contact-breaker or 




interrupter, of which we have recently described 
the construction, the object of which is to suddenly 
break the primary circuit when the current induced 
therein by the partial rotation of the soft iron 
sleeve has reached the point of maximum strength. 
The condenser is fixed in a small case in a recess 
just over the armature, and is connected to the 
primary or coarse wire circuit of the said armature 
by means of two wires as shown. The sudden 
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interruption of the primary current by the contact- 
braakw or interrupter brings about a high tension 
current in the secondary winding; one end of 
eaeh winding is connected as usual with the 
jnetal-work of the maohine, and the other ends 
are carried through suitable insulators to metal 
rings, whence the ourrent is collected by carbon 
brushes pressing against them, and transmitted 
to the sparking-plug by an insulated cable in the 
usual wanner. 

g i, Biaemann High tension Magneto. — An- 
other forau perhaps familiar to the reader, is 
known as the " Eisemann," in which the 
secondary or high tension winding is entirely 
separate from the primary* Our Fig. 30 gives 
a typical illustration of this form of high tension 
magneto* In this wo have the oniinary magneto 
^Uh an ordinary H^artnatnre> wound with coarse 
wiro* rotating between the polo-pieces in the usual 
*ttanuer v no sleeve heiug used* The current pro- 
duced in the armature is conveyed directly to the 
^t^ary wiuvKtt^s of an oixuuary induct ioct-eoiL 
as shown at the bottom rt^ht-band corner of ocor 
iUvsuwfction* bercg connected in ite path thereto- 
to the condenser and to a contact-breaker or 
interrupter worked by a cant* the condenser 
betu^ &* usuai,. {.**•**£ ** shunt wish toe- 
Luterrupcer. U w ; " be seen, from she illittrtniawn; 
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that the primary or armature current ia entirely 
independent from the secondary or coil current, 
and the occurrence of the sparks ia regu- 
lated so as to take place at the point of 
maximum effect hy the adjustment of the relative 
positions of the cam actuating the interrupter and 
the arrival of the armature in the field of maximum 




Fig. 30. — The Eieemarvn Magneto, with its separate coil. 
(No shield.) 

intensity. It is, therefore, the negative wire pro- 
ceeding from the core alone which is earthed or 
taken to the frame, and not, as in the former 
instance, the one proceeding from the armature. 

52. Oianoli High tension Magneto. — In order 
to render the comprehension of this subject as 
clear as possible, and to facilitate the operator's 
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l^hutint pnifatM, wo now proceed to- describe 
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manner in which the high tension current pro- 
duced by the sudden interruption in the primary 
circuit is set up invariably when the armature 
finds itself in the most favourable position, and 
this is brought about, not by means of a mecha- 
nical make- and- break device, such as a cam and 




32. — Front and sectional view of Qianoli Armature, show- 
ing automatic electro-magnetic make and break. 



rocker, hut by an electro-magnetic vibrator or 
interrupter, which we show in section on the 
portion of the armature illustrated at Fig. 32, 
To the extreme left, held by a screw shown 
towards the bottom of the figure, is a thin plate 
of soft iron, held in position by a double spring, 
both these being secured by the screw shown at 
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the end of the spring. On the end of the arma- 
ture cheeks are polar extensions, and the soft iron 
plate on the end of the spring is normally so 
adjusted as to be two or three millimetres away 
from the polar extensions. On one of the springs 
is a platinum contact, which abuts and presses 
against another platinum contact at the end of an 
adjustable screw. When together these contacts 
close the primary circuit; but, as soon as the 
polar extensions of the armature come opposite 
the soft iron plate, this plate is strongly attracted, 
and, striking against the platinum contact, breaks 
the circuit. The armature core, by the process of 
induction between the poles of the magnets and 
the circulating of the induced current, also becomes 
a magnet, and it is by virtue of this that it 
attracts the soft iron plate and causes the inter- 
ruption. The attraction of the soft iron plate is 
rapid at all speeds, thus producing a succession of 
sparks at each period or phase of the armature's 
rotation. This enables the starting to be easily 
accomplished. Another important advantage 
gained is that, no matter how fast the armature 
be driven, it is impossible for an excess of current 
to be generated. The vibrator acts, in fact, as a 
perfect electro-magnetic governor, and always 
breaks the circuit at the same voltage irrespective 
of the speed. The soft iron sleeve, by means of 
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which ignition can be advanced or retarded, is 
made to fit so closely to the pole-pieces as to be 




Fig. 33. — Front view of Armature, movable extension of pole- 
pieced, and electro-magnetic contact breaker of the Gianoli 
High tension Magneto. 

practically in contact with them. These, along 
with the armature and interrupter, are shown in 
our Fig. 33. 
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A FEW PRACTICAL HINTS 



To insure correct timing — Adjustments of lever — Adjustments 
of tappet rod or cam — Ignition by alternating currents — 
" High " and " low " tension compared. 

53. To Insure Correct Timing. — Having thus 

described the principal variations which may 

occur in the magneto proper, we pass to consider 

what the operator (called upon to adjust or repair 

such machines) often finds somewhat puzzling. 

We refer to the setting of the movable portion, be 

it shield or armature, so as to insure correct 

timing. We will then close the subject by a 

comparison between the merits and demerits of 

the two rival systems — viz. " high tension " and 

" low tension." When the armature rotates and I 

does not simply oscillate, the timing is not 

such an essential part of the setting as in the 

case in which either the shield or the armature j 

performs an oscillation only; we will therefore 

begin by supposing that the armature is a fixture, 

the shield only oscillating. Now, the best position 
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for the armature to spark will be when the 
fixed armature has its conductors facing the pole- 
pieces, or, what amounts to the same thing, when 
the screen or shield has its two cheeks opposite to 
the two cheeks of the pole-pieces. Then all the 
lines of force are, as already seen, concentrating 
themselves upon the conductors round the arma- 
ture. But, in order to affect the armature, motion 
of the shield must take placa If the motion l>e 




from the poles towards the gaps, the current is 
set up in one direction, and if, on the contrary, 
the shield he brought from a position of lying 
between the horns of the pole-pieces towards that 
of lying facing the pole-pieces, the current pro- 
duced is in the opposite direction. It is really 
indifferent which of these two motions is given to 
the shield or to the armature : it is usual, how- 
ever, that the lever or arm which imparts the 
movement to the Bhield (or armature) should, 
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under the impulse of the cam, give the movement 
in the direction of the hands of a clock. The 
amount of motion to be given varies but little 
with the different machines ; it never exceeds 90° 
of arc, and is generally rather less than this, but 
is seldom less than 60°. Now the portion that 
may possibly get out of order is the little lever 
(see Fig. 34, a), which is rigidly attached to the 
oscillating shield. 

54. Adjustments of Lever. — Dependent upon 
the manner in which it is connected to the shield, 
this lever may have shifted slightly in position, 
or got bent, so that it may receive and communi- 
cate its impulse to the said shield too early or too 
late to produce the best effect. The first step, 
therefore, towards remedying this defect is to 
ascertain (either by actual inspection or by trial) 
when the conductors face the pole-pieces, and 
whether the motion of the shield when it oscil- 
lates be such as to expose the armature to the 
flux of the greatest magnetic intensity. If it is 
convenient to take off the zinc cover from over 
the armature tunnel, this point can easily be 
ascertained by inspection only; and a mark, 
easily visible from the outside, should be made, 
indicating the position in which the conductors 
on the one hand, and the shield on the other, face 
the pole-pieces. Now, these should coincide with 
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the instant of best spark production. If they do 
not, the arm or lever that conveys the oscillating 
motion must be so fixed or straightened that they 
do thus coincide the one with the other. Of 
course, if there is considerable wear in the 
bearings, these latter should be rebushed ; but the 
fault, if any, will generally be found to lie in 
the direction of a shifting or distortion of the lever 
itself. Sometimes it is not easy or convenient to 
take the magneto to pieces. A very fair idea may 
be got of the relative positions of the two moving 
portions by noticing where the greatest resistance 
is found on attempting to make the lever (usually 
actuated by the cam) to perform its motion. It 
will be noticed that at the beginning of its stroke 
little or no resistance is felt, this resistance in- 
creasing to a maximum, and then rather suddenly 
falling off. Now, if the portions (screen and 
armature) are in their proper relative position 
with reference to the lever, this point of greatest 
resistance should be about mid-way along the 
stroke, and any deviation from this position would 
be suspicious, and would demand immediate 
attention. 

55. Adjustments of Tappet Rod or Cam. — 
It may require that the tappet rod be lengthened ; 
this can be done either by unscrewing for a turn 
or two the nuts above, or by inserting a cheese- 

G 
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headed screw at the bottom of the tappet rod 
where it rests against the cam, and then filing it 
to the right length and carefully smoothing it so 
that it shall slide freely over the cam. If the 
cam itself be seriously worn, the ear thereof may 
be thickened by the addition of a piece of metal, 
or, better still, removed and replaced by a new one. 
In all cases when these adjustments have been 
made to facilitate future operations or repairs, it 
will be well, once having found the correct relative 
positions of the parts, to make distinct file-marks 
to indicate the correct position of the different 
portions. 

56. Ignition by Alternating Currents. — 
It may aid the comprehension of this portion of 
our subject if we give here a brief description of 
the magneto and its timing-gear sent out by one 
of the most famous French makers. The magneto 
in question is furnished with an armature I, made 
of soft iron, the channel of which is wound in the 
usual manner with insulated copper wire. No 
shield or screen is employed. This armature 
rotates between the poles of the magnet U, which 
are fitted with pole-pieces; the variations in 
magnetic flux thus obtained give rise to a succes- 
sion of alternating currents that are utilised for 
igniting the gaseous mixture. In fact, if contact 
be suddenly broken between any two conductors 
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traversed by the current, a " break " spark results, 
and the mixture is ignited. This sudden rupture 
of continuity is obtained by means of a system of 
levers, actuated by the engine itself. In motors 




of from 18 H.P. to 24 H.P. (see Fig. 36), a cam, 
A, is keyed or otherwise rigidly fastened to the 
shaft in the admission, acting upon a tappet rod, B, 
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running in a vertical guide. This tappet termi- 
nates above in two regulating nuts, and is kept 
in contact with the cam A by the spring R. A 
little two-branched lever, G, is fitted on a crank 
at D, the axis of the crank itself passing into the 
interior of the combustion chamber through a 
suitably plugged aperture in its side. In the 
interior of the combustion chamber an extension 
of the lever at E comes into contact with the 
sparking-plug M, which is made of nickel and of 
the type shown in our Figs. 15 and 16 — q.v. On 
the exterior of the chamber one branch of the lever 
is kept in position by the counter spring G, while 
the other end receives the pressure of the push C. 
As the rod B rests against the circular portion of 
the cam A, the push C keeps the pieces E and M 
apart. When this rod is raised by the cam, the 
nutted end thereof releases the little lever G, 
and, consequently, the piece E is brought into 
contact with the sparker M. The current set up" 
by the magneto is led by an insulated cable to the 
said igniter M, which is likewise insulated. 
While in this position the circuit is complete 
through the body of the car or " earth," since the 
parts E and M are in contact ; but, as the cam 
continues its rotation, on arriving at the depres- 
sion, it frees the tappet rod B, which suddenly 
falls to its lowest position under the influence of 
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the spring E ; the push, therefore, withdraws the 
little lever G, producing thereby an interruption 
in the circuit, and consequently a spark at the 
igniter. 

57. "High" and "Low" Tension Com- 
pared.— In conclusion, we may glance at some of 
the advantages and disadvantages in the high 
tension and low tension systems. Although 
makers of late have rather favoured the high 
tension system under the impression that the high 
tension current set up by such magnetos is more 
efficient in producing the ignition of the gaseous 
mixture, yet, after a considerable experience with 
many of these appliances, we have come to the 
conclusion that the difference, if any, is rather in 
favour of the low tension — for this reason, that 
ignition is more readily effected by a spark of 
considerable volume, technically known as a " fat 
spark," than by one in which the tension is high, 
but in which quantity is wanting. It is difficult, 
if not practically impossible, in the confined space 
admissible in the magneto, to unite quantity and 
high tension in one and the same instrument, since 
this would necessitate, on the secondary winding, 
a large quantity of coarse wire. The flash pro- 
duced by the low tension magneto is very hot, 
and this is a great point in its favour. Added 
to this, we have the advantage that, just in 
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consequence of the, comparatively speaking, low 
tension of the current employed, the tendency to 
leakage is not nearly so great, and therefore the 
probability of breakdowns through defective insu- 
lation is minimised. As the voltage in a low- 
tension magneto rarely exceeds a few hundred 
volts, while that in one of the high tension class 
may amount to 25,000 or more, it will be evident 
that this point is one of very considerable import- 
ance in the selection of a machine. Another good 
point is the facility with which the timing can be 
regulated if an oscillating shield be employed in 
conjunction with a low tension armature. The 
only drawback is the fact that the low tension 
magneto, as it does not produce a "jump spark," 
must be fitted with a suitable ignition plug, one 
similar to those shown in our Figs. 15 and 16, and 
partaking of similar characteristics, which are 
those of breaking and making the contact in the 
interior of the combustion-chamber, effecting this 
with certainty, and at the desired instant. 



• THE END 
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Stationary boilers— Boiler-Setting— Multi-tubular, Locomotive, Portable, 
Marine, vertical, and Water-Tube Boilers— Super-Heaters— Cost of steam 
Production— Furnaces for Refuse-Fuels— Destructors, etc.— Safety-valves- 
Steam Pipes— Stop-valves and other Mountings for Boilers— Feed-pumps- 
Steam pumps— Feed-Water Consumption— Injectors— Incrustation and Corro- 
sion— Feed-Water heaters— Evaporators— Testing Boilers— evaporative per- 
formances of Steam Boilers : Steam-Boiler Explosions, etc 

" There has long been room for a modem handbook on steam boilers ; there is not that room 
now, because Mr. Hutton has filled it. It is a thoroughly practical book for those who are occupied 
in the construction, design, selection, or use of boilers."— Engineer. 

BOILERMAKER'S ASSISTANT. In Drawing, Templating, 
and Calculating Boiler Work, &c. By J. Courtney, Practical Boilermaker. 
Edited by D. K. Clark, C.E. Eighth Edition. Crown 8vo, cloth . 2/0 



BOILERMAKER'S READY RECKONER. With Examples 

of Practical Geometry and Templating for the Use of Platers, Smiths, 
and Riveters. By John Courtney. Edited by D. K. Clark, M.Inst.C.E. 
Crown 8vo, cloth 4/0 



BOILERMAKERS READY RECKONER & ASSISTANT, 

being the two previous mentioned volumes bound together in one volume. 
With Examples of Practical Geometry and Templating, for the Use of Platers, 
Smiths, and Riveters. By John Courtney. Edited by D. K. Clark, 
M.Inst.C.E. Fifth Edition, 480 pp., with 140 Illustrations. Crown 8vo, 
half bound 7/0 

" No workman or apprentice should be without this bock."— Iron Trade Circular. 

BOILER MAKING AND PLATING. A Practical Handbook 

for Workshop Operations, including an Appendix of Tables. By Joseph 
G. Horns*. A.M.I.M.E. Second Edition. Thoroughly revised and en- 
larged. 380 pp., with 351 Illustrations. Crown 8vo, cloth . [Just published. 

Net 9/0 



BOILERS (STEAM). Their Construction and Management. 
By R. Armstrong, C.E. Illustrated. Crown 8vo, cloth . .1/6 

BOILERS. Their Strength, Construction, and Economical Work- 
ing. By R. Wilson, C.E Fifth Edition, iamo, cloth • 0/O 
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BRIDGE CONSTRUCTION IN CAST AND WROUGHT 

IRON. A Complete and Practical Treatise on, including Iron Founda- 
tions. Id Three Parts. — Theoretical, Practical, and Descriptive. By William 
Hombbr A.M.Inst.C.£., and M.Inst.M.E. Third Edition, revised and much 
improved, with 115 Doable Plates (90 of which now first appear in this edition), 
and numerous Additions to the Text. In a vols., imp. 410, half •bound in 
morocco £6 1 6s. 6d. 

" In addition to elevations, plans, and sections, large scale details are given, which very 
much enhance the instructive work of theie illustrations."— Civil Engineer and Architects 
Journal. 



BRIDGES AND VIADUCTS, IRON AND STEEL. A 

Practical Treatise upon their Construction. For the use of Engineers, 
Draughtsmen, and Students. By Francis Campin, C.E. Crown 8vo, 
cloth 3/6 



BRIDGES (IRON) OF MODERATE SPAN: Their Con- 
struction and Erection. By H. W. Pendred. With 40 illustrations. 
Crown 8vo, cloth 2/0 



BRIDGES, OBLIQUE. A Practical and Theoretical Essay. 
With 13 large Plates. By the late George Watson Buck, M.Inst. C.E. 
Fourth Edition, revised by his Son, J. H. Watson Buck, M.InsLCE. ; 
and with the addition of Description to Diagrams for Facilitating the 
Construction of Oblique Bridges, by W. H. Barlow, M.Inst. C.E. Royal 
8vo, cloth 1 2/0 

"As a guide to the engineer and architect, on a confessedly difficult subject, Mr. Bock's work 
is unsurpassed."— £«&tt«f News. 



BRIDGES, TUBULAR AND OTHER IRON GIRDER. 

Describing the Britannia and Conway Tubular Bridges. With a Sketch of 
Iron Bridges, &c. By G. D. Dempsey, C.E. Crown 8vo, cloth . 2/0 



CALCULATOR (NUMBER, WEIGHT, AND FRACTIONAL). 

Containing upwards of 350,000 Separate Calculations, showing at a Glance the 
Value at 423 Different Rates, ranging from riyth of a Penny to 20s. each, or per 
cwt., and £90 per ton, of any number of articles consecutively, from z to 470. 
Any number of cwts., qrs., and lbs., from z cwt. to 470 cwts. Any number of 
tons, cwts., qrs., and lbs., from 1 to 1,000 tons. By William Chadwick, 
Public Accountant. Fourth Edition, Revised and Improved. 8vo, strongly 
bound 18/0 



CALCULATOR (WEIGHT). Being a Series of Tables upon a 

New and Comprehensive Plan, exhibiting it one Reference the exact Value 
of any Weight from 1 lb. to 15 tons, at 300 Progressive Rates, from id. to 
j 68s. per cwt., and containing 186,000 Direct Answers, which, with their 
Combinations, consisting of a single addition (mostly to be performed at 
sight), will afford an aggregate of xo,a66,ooo Answers ; the whole being 
calculated and designed to ensure correctness and promote despatch. By 
Henry Harbkn, Accountant. Sixth Edition, carefully Corrected. Royal 
8vo, strongly half-bound £1 fit. 
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CHAIN CABLES AND CHAINS. Comprising Sizes and Curves 

of Links, Studs, etc, Iron for Cables and Chains, Chain Cable and Chain 
Making, Forming and Welding Links, Strength of Cables and Chains, 
Certificates for Cables, Marking Cables. Prices of Chain Cables and Chains, 
Historical Notes, Acts of Parliament. Statutory Test?, Charges for Testing, 
List of Manufacturers of Cables, et~, etc By Thomas W. Traill, 
F.E.R.N., M.Inst.C.E., Engineer-Surveyor-in-Chief, Board of Trade, Inspec- 
tor of Chain Cable and Anchor Proving Establishments, and General Super- 
intendent, Lloyd's Committee on Proving Establishments. With numerous 
Tables, Illustrations, and Lithographic Drawings. Folio, cloth £2 2s. 



CIVIL ENGINEERING. By Henry Law, M.Inst.C.E. In- 
cluding a Treatise on Hydraulic Engineering by G. R. Burnell, 
M.Inst.C.E. Seventh Edition, revised, with Large Additions on Recent 
Practice by D. Kinnear Clark, M.Inst.C.E. Crown 8vo, cloth 6/6 



CONDUCTORS FOR ELECTRICAL DISTRIBUTION. 

Their Materials and Manufacture, The Calculation of Circuits, Pole-Line 
Construction, Underground Working, and other Uses. By F. A. C. Pbkrinb, 
A.M., D.Sc. ; formerly Professor of Electrical Engineering, Leland Stanford, 
Jr., University; M.Amer.I.E.E. Medium 8vo, 300 pp., fully illustrated, 
including Folding Plates and Diagrams Net 20/0 



CONTINUOUS RAILWAY BRAKES. A Practical Treatise 

on the several Systems in Use in the United Kingdom, their Construction 
and Performance. By M. Reynolds. 8vo, cloth 9/0 



CRANES, the Construction of, and other Machinery for Raising 
Heavy Bodies for the Erection of Buildings, &c. By J. Glynn, F.R.S. 
Crown 8vo, cloth i 1/6 

CURVES, TABLES OF TANGENTIAL ANGLES AND 

MULTIPLES. For Setting-out Curves from 5 to 200 Radius. By A. 
Beazbley, M.Inst.C.E. 7m Edition, Revised. With an Appendix on 
the use of the Tables for Measuring up Curves. Printed on 50 Cards, and 
sold in a cloth box, waistcoat- pocket size 3/6 

" Each table is printed on a small card, which, placed on the theodolite, leaves the hands free 
to manipulate the instrument— no small advantage as regards the rapidity of work."— Engineer. 



DRAINAGE OF LANDS, TOWNS AND BUILDINGS. 

By G. D. Dempsey, C.E. Revised, with large Additions on Recent Practice 
in Drainage Engineering by D. Kinnear Clark, M.Inst.C.E. Fourth 
Edition. Crown 8vo, cloth 4/6 



DYNAMIC ELECTRICITY AND MAGNETISM, ELE- 
MENTS OF. A Handbook for Students and Electrical Engineers. By 
Philip Atkinson, A.M., Ph.D. Crown 8vo, cloth, 4x7 pp., with 190 
Illustrations 10/6 



DYNAMO BUILDING. HOW TO MAKE A DYNAMO. 

A Practical Treatise for Amateurs. By Alfred Crofts. Crown 8vo. 
cloth * 2/0 
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DYNAMO ELECTRIC MACHINERY. By Samuel Sheldon, 

A.M., Ph.D., Professor of Physics and Electrical Engineering at the Poly- 
technic Institute of Brooklyn, etc., assisted by Hob art Mason, B.S., E.E.- 

In two volumes {sold separately). 

Vol. I.— DIRECT CURRENT MACHINES. Sixth Edition, Revised. 20a 
Illustrations . Net 12/0 

Vol. II.— ALTERNATING CURRENT .MACHINES. Fifth Edition. With 
184 Illustrations Net 1 2/0 

DYNAMO MANAGEMENT. A Handybook of Theory and 
Practice for the Use of Mechanics, Engineers, Students, and others in Charge 
of Dynamos. By G. W. Lummis-Paterson, Electrical Engineer. Third 
Edition, Revised. Crown 8vo, 360 pp., with 100 illustrations, cloth . 4/6 

electrical units— magnetic principles— theory of the dynamo— arma- 
tures— Armatures in Practice— Field magnets— field magnets in Practice- 
Regulation Dynamos — coupling Dynamos — Running Dynamos — Faults in 
Dynamos— Faults in armatures— Motors. 

" The book may be confidently recommended." — Engineer. 

DYNAMO, MOTOR AND SWITCHBOARD CIRCUITS 

FOR ELECTRICAL ENGINEERS. A Practical Book dealing with the 
subject of Direct, Alternating and Polyphase Currents. By William R. 
Bowioer, C.E., M.E., E.E. Medium 8vo, cloth. 109 Diagrams. Net 6/0 

dynamo and motor circuits— starting and stopping of same— methods 
of Changing Direction of Rotation— Synchronism— Paralleling of Alter- 
nators, ETC.— POLYPHASE CIRCUITS— POLYPHASE TRANSMISSION OF POWER— 
DlPHASE AND TRIPHASE CIRCUITS, ETC. — BOOSTERS — EQUALISERS-REVERSIBLE 
BOOSTERS— STORAGE BATTERIES— END-CELL SWITCHES, ETC.— ELECTRIC TRACTION 

MOTORS — Series — Parallel Controllers — Car wiring Diagrams — Motor 
Vehicle Circuits — Canal Haulage Rotary Converters — Switchboard 
Circuits, etc. 

DYNAMOS (ALTERNATING AND DIRECT CURRENT). 

A Text-book on their Construction for Students, Engineer-Constructors and 
Electricians-in -Charge. m By Tyson ^ Sewell, A.M.I E.E. , Lecturer and 
Demonstrator in Electrical Engineering at the Polytechnic, Regent Street, 
London, author of " The Elements of Electrical Engineering." 328 pp., with 
over 230 Illustrations. Large crown 8vo, cloth .... Net 776 

Fundamental Principles of Direct Currents— The Magnetic Field— 
The Production of an Electro-motive Force— Fundamental Principles of 
alternating currents— the alternating magnetic field— the capacity of 
the Circuit— Bipolar Dynamo Construction— Theory of bipolar Machines- 
Bipolar Dynamo design — multipolar Dynamo Construction— Multipolar 
Dynamo Design— Single Phase alternators— Construction of alternators- 
polyphase alternators — Exciting, Compounding and Synchronising of 
Alternators. 

EARTHWORK DIAGRAMS. Giving graphically the Cubic 

Contents" for different Heights of Banks and Cuttings, either 66 ft. or 100 ft. 
Chains. By R. A. Erskine-Murray, A.M.InstCE., and Y. D. Kirton, 
A.M.Can.Soc.CE. On a sheet in a roll. 

[ Just published. 5/O Net, or mounted on card, Net 7/6 

These Diagrams or Scaleshave been designed with the intention of reducing 
the labour connected^ with the computation of earthwork quantities, and 
especially those of railways and roads. It has been found in the Authors' 
practice that they are much quicker, and at the same time as accurate and 
much more complete than most of the tables heretofore published. 

EARTHWORK MANUAL. By Alex. J. Graham, C.E. With 

numerous Diagrams. Second Edition. 18010, cloth .... £/Q 
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EARTHWORK TABLES. Showing the Contents in Cubic 

Yards of Embankments, Cuttings, ftc, of Heights or Depths up to an average 
of 80 feet By Joseph Broadbknt, C.E., and Francis Campim, CE. 
Crown 8vo, cloth 5/O 

EARTHWORK TABLES, HANDY GENERAL. Giving the 

Contents in Cubic Yards of Centre and Slopes of Cuttings and Embankments 
from 3 inches to 80 feet in Depth or Height, for use with either 66 feet Chain 
or too feet Chain. By J. H. Watson Buck, M.Inst-GR. On a SHm« 
mounted in cloth case 3/6 



ELECTRIC LIGHT. Its Production and Use. By J. W. 
Usquhaxt. Crown 8vo, cloth 7/6 

ELECTRIC LIGHT FITTING. A Handbook for Working 

Electrical Engineers. By J. W. Urquhakt. Crown 8vo, cloth . . 6/0 

ELECTRIC LIGHT FOR COUNTRY HOU5E5. A Prac- 
tical Handbook, including Particulars of the Cost of Plant, and Working. 
By J. H. Knight. Crown 8vo, wrapper 1 /O 



ELECTRIC LIGHTING. By Alan A. Campbell Swinton, 

M.Inst.C.E., M.I.E.E. Crown 8 vo, cloth 1/6 

ELECTRIC LIGHTING AND HEATING POCKET BOOK. 

Comprising useful Formulae, Tables, Data, and Particulars of Apparatus and 
Appliances for the use of Central Stations, Engineers, Contractors, and 
Engineers-in-Charge. By Sydney F. Walker, R.N., M.I.E.E., M.I.M.E., 
A.M.Inst.C.E., Etc. Fcap 8vo, 448 pp., 270 Diagrams, and 240 Tables. 

Net 7/6 

Definitions— Different Units employed— Laws of Electric Circuits- 
Differences between Working of Continuous and alternating Currents- 
Laws of Electro Magnetic and Electro - static induction — Electricity 
Generators— Accumulators— Sw itchboards— Switches. Circuit-Brbakhrs, etc. 
—Cables— Methods of insulai ion— sizes and insulation of cables Made by 
Lbading Makers— Conduits— Leading Wires and other accessories— Measur- 
ing Instruments of all Kinds and Apparatus for Testing lamps and 
accessories— Apparatus for Heating by Electricity. 



ELECTRIC SHIP-LIGHTING. A Handbook on the Practical 
Fitting and Running of Ships' Electrical Plant. By J. W. Urquhakt. 
Crown 8vo, cloth 7/6 



ELECTRIC-WIRING, DIAGRAMS & SWITCH-BOARDS. 

By Newton Harrison, E.E., Instructor of Electrical Engineering in the 
Newark Technical School. Crown 8vo, cloth .... JVet 5/0 

The Beginning of wiring— Calculating the Size of Wire— A Simple 
Electric Light Circuit Calculated— Estimating the Mains, Feeders, and 
Branches— Using the bridge for Testing— the insulation resistance- 
Wiring for Motors— wiring with Cleats, moulding and Conduit— Laying-out 
a Conduit System— Power required for Lamps— Lighting of a Room- 
Switchboards and their Purpose— switchboards Designed for Shunt and 
compound-wound dynamos— panel switchboards, street railway switch- 
BOARDS, Lightning Arrestees— The Ground detector— Locating Grounds- 
alternating Current circuits— The power factor in Circuits— Calculation 
of sizes of Wire for Single, Two and Three-phase Circuits. 
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ELECTRICAL AND MAGNETIC CALCULATIONS. For 

the Use of Electrical Engineers and Artisans, Teachers^ Students, and all 
others interested in the Theory and Application of Electricity and Magnetism. 
By A. A. Atkinson, M.S., Professor of Physics and Electricity in Ohio 
University, Athens, Ohio. Crown 8vo, cloth .... Net 9/0 

ELECTRICAL DICTIONARY. A Popular Encyclopaedia of 

Words and Terms Used in the Practice of Electrical Engineering, rfy T. 
O'Conor Sloank, A.M.. E.M., Ph.D. , Author of " Arithmetic of Electricity," 
" Electricity Simplified," " Electric Toy Making," etc. Third Edition, with 
Appendix. 690 psges and nearly 400 Illustrations. Large Crown 8vo, cloth 

Net 7/6 
" The work has many attractive features fat It, and is, beyond doubt, a well put together and 
useful publication, The amount of ground covered may be gathered from the fact that in the index 
about 5,000 references will be to\xad7'— Electrical Review. 

ELECTRICAL ENGINEERING. A First- Year's Course for 

Students. By^ Tyson Sbwbll, A.I.E.E., Lecturer and Demonstrator in 
Electrical Engineering at the Polytechnic, Regent Street, London. Fourth 
Edition, Revised, with additions. Large Crown 8vo, cloth. 466 pp., with 
277 Illustrations [Just Published. Net BIO 

Ohm's Law— units Employed in Electrical engineering— Series and 
Parallel Circuits — Current Density and potential drop in the Circuit— 
The Heating effect of the Electric current— The Magnetic Effect of an 
electric current.— the magnetisation of iron— electro-chemistry— primary 
Batteries— accumulators— Indicating instruments— ammeters. Voltmeters, 
ohmmeters— electricity supply meters— measuring instruments, and the 
measurement of electrical resistance — measurement op potential dif- 
FERENCE, Capacity, Current Strength, and Permeability— arc Lamps— Incan- 
descent Lamps — Manufacture and installation— Photometry — The Con- 
tinuous Current Dynamo— Direct current motors— Alternating Currents 
—Transformers, Alternators, Synchronous motors— Polyphase working- 
Appendix I., The three Wire System— Appendix II., Questions and answers. 

** Distinctly one of the best books for those commencing the study of electrical engineering. 
Everything is explained in simple language which even a beginner cannot fail to understand." — 
The Engineer. 

ELECTRICAL ENGINEERING (ELEMENTARY). In 

Theory and Practice. A Class Book for Junior and Senior Students and 
Working Electricians. By J. H. Alexander. With nearly 200 Illustrations. 

Crown 8vo, cloth Net 3/6 

fundamanial Principles— electrical currents— Solenoid Coils, Galvano- 
meters— Volt-Meters— measuring instruments— Alternating Currents- 
Dynamo electric Machines— Continuous current dynamos— Induction, static 
Transformers, Converters— motors— Primary and Storage Cells— Arc Lamps 
—Incandescent Lamps— Switches, fuses, etc.— Conductors and Cables— elec- 
trical energy meters— Specifications— Generation and transmission of 
Electrical Energy— Generating Stations. 

ELECTRICAL ENGINEERING. See Alternating Currents. 
ELECTRICAL TRANSMISSION OF ENERGY. A Manual 

for the Design of Electrical Circuits. By Arthur Vaughan Abbott, C.E., 
Member American Institute of Electrical Engineers, Member American 
Institute of ;Mining Engineers, Member American Society of Civil Engineers, 
Member American Society of Mechanical Engineers, etc Fourth Edition, 
entirely Re-Written and Enlarged, with numerous Tables, x6 Plates, and 
nearly 400 other Illustrations. Royal 8vo, 700 pages. Strongly bound in 
cloth Net 30/0 

Introduction— The Properties of wire— the Construction op Aerial 
Circuits— General line work— electric Railway circuits— protection— The 
Construction of Underground Circuits— Conduits— Cables and Conduit Con- 
ductors—Special Railway Circuit— The interurban Transmission Line-The 
Third Rail— the urban Conduit— Electrical instruments— methods of Elec- 
trical measurement — Continuous-Current Conductors — The heating of 
Conductors— Conductors for Alternating currents— Series Distribution- 
Parallel Distribution— Miscellaneous methods— Polyphase transmission— 
The Cost of Production and Distribution. 

Note.— This Volume forms an indispensable Work for Electrical Engineers, Railway and 
Tramway Managers and Directors, and all interested in Electric Traction. 
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ELECTRICITY AS APPLIED TO MINING. By Arnold 

Lupton, M.Inst C.E., M.I.Mech.E., M.I.E.E., late Professor of Coal 
Mining at the Yorkshire College, Victoria University, Mining Engineer 
and Colliery Manager; G. D. Aspinall Parr, M.I.E-E., A. M.I.Mech.E., 
Associate of the Central Technical College, City and Guilds of London, Head 
of the Electrical Engineering Department, Yorkshire College, Victoria 
University; and Herbert Perkin, M.I.M.E., Certificated Colliery Manager, 
Assistant Lecturer in the Mining Department of the Yorkshire College, 
Victoria University. Second Edition, Revised and Enlarged. Medium 8vo. 
cloth, 300 pp., with about 170 Illustrations Net "| 2/0 

Introductory— Dynamic Electricity— Driving of the dynamo— the Steam 
Turbine— distribution of electrical Energy— Starting and stopping Elec- 
trical Generators and motors— electric Cables— Central Electrical plants 
—Electricity Applied to pumping and hauling— Electricity Applied to Coal 
Cutting— Typical Electric Plants Recently Erected— Electric Lighting by 
Arc and glow Lamps— Miscellaneous applications of Electricity— electricity 
as Compared with other Modes of transmitting Power— Dangers of Elec- 
tricity. 

" The book is a good attempt to meet a growing want, and is well worthy of a place in the 
mining engineer's library."— The Electrician. 



ELECTRICITY. A STUDENT'S TEXT- BOOK. By H. 

M. Noad, F.R.S. 650 pp., with 470 Illustrations. Crown 8vo 9/0 



ELECTRICITY, POWER TRANSMITTED BY, AND 

APPLIED BY THE ELECTRIC MOTOR, including Electric Railway 
Construction. By Philip Atkinson, A.M., Ph.D., author of " Elements of 
Static Electricity." Fourth Edition, Enlarged, Crown 8vo, cloth, 224 pp., 
with over 90 Illustrations ; Net Q/O 

ELECTRO- PL4TING AND ELECTRO - REFINING OF 

METALS. Being a new edition of Alexander Watt's " Electro-Deposition." 
Revised and Largely Re-written by Arnold Philip, Assoc. R.S.M., B.Sc, 
A.I.E.E., F.I.C., Principal Assistant to the Admiralty Chemist, formerly 
Chief Chemist to the Engineering Departments of the India Office, and some- 
time Assistant Professor of Electrical Engineering and Applied Physics at the 
Heriot-Watt College, Edinburgh. 700 pp., with numerous Illustrations. 
Large Crown 8vo, cloth Net 1 2/6 



ENGINE-DRIVING LIFE. Stirring Adventures and Incidents 
in the Lives of Locomotive Engine- Drivers. By Michael Reynolds. 
Third Edition. Crown 8vo, cloth 1/6 

ENGINEERING DRAWING. A WORKMAN'S MANUAL. 

By John Maxton, Instructor in Engineering Drawing, Royal Naval 
College, Greenwich. Eighth Edition. 300 Plates and Diagrams. Crown 8vo, 
cloth 3/6 

" A copy of it should be kept for reference in every drawing office."— Engineering. 

ENGINEERING ESTIMATES, COSTS, AND ACCOUNTS. 

A Guide to Commercial Engineering. With numerous examples of Estimates 
aid Costs of Millwright Work, Miscellaneous Productions, Steam Engines and 
Steam Boilers; and a Section on the Preparation of Costs Accounts. Bv 
A General Manager. Second Edition. 8vo, cloth .... 12/0 
" The information is given in a plain, straightforward manner, »nd bears throughout evidence 

of the intimate practical acquaintance of the author with every phase of commercial engineering." 

— Mechanical World. 
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ENGINEERING PROGRESS (1863-6). By Wm. Humber, 

A.M.Inst.C.E. Complete in Four Vols. Containing 148 Doable Plates, 
with Portraits and Copious Descriptive Letterpress. Impl. 4to, half- 
morocco. Price, complete, £1 2 1 2s. ; or each Volume sold separately at 
£3 3s. per Volume. Descriptive List of Contents on application. 



ENGINEER'S AND MILLWRIGHT'S ASSISTANT. A 

Collection of Useful Tables, Rules, and Data. By William Templeton. 
Eighth Edition, with Additions. i8mo, cloth 2/6 

"A deservedly popular work. It should be In the 'drawer' of every mechanic"— English 
Mechanic. 



ENGINEER'S HANDBOOK. A Practical Treatise on Modern 

Engines and Boilers, Marine, Locomotive, and Stationary. And containing 
a large collection of Rules and Practical Data relating to Recent Practice 
In Designing and Constructing all kinds of Engines, Boilers, and other 
Engineering workv The whole constituting a comprehensive Key to^ the Board 
of Trade and other Examinations for Certificates of Competency in Modern 
Mechanical Engineering. By Walter S. Hutton. Civil and Mechanical 
Engineer, Author of "The Works' Manager's Handbook for Engineers," &c. 
With upwards of 430 Illustrations. Sixth Edition, Revised and Enlarged. 
Medium 8vo, nearly 560 pp., strongly bound 1 8/0 

" A mass of information set down in simple language, and in such a form that it can be easily 
referred to at any time. The matter is uniformly good and well chosen, and is greatly elucidated 
by the illustrations. The book will find Its way on to most engineers' shelves, where it will rank as 
one of the most useful books of reference."— Practical Engineer. 

" Full of useful information, and should be found on the office shelf of aO practical engineers." 
—English Mechanic. 



ENGINEER'S, MECHANIC'S, ARCHITECT'S, 

BUILDER'S, ETC. TABLES AND MEMORANDA. Selected and 
Arranged by Francis Smith. Seventh Edition, Revised, including 
Electrical Tables, Formula, and Memoranda. Waistcoat-pocket sice, 
limp leather 1/6 

" The best example we have ever seen of 870 pages of useful matter packed into the dimen- 
sions of a card-case."— Building News. 



ENGINEER'S YEAR-BOOK FOR 1908. Comprising 

Formulae, Rules, Tables, Data and Memoranda in Civil, Mechanical, 
Electrical, Marine and Mine Engineering. By H. R. Kemps, M.Inst.C.E., 
Electrician to the Post Office, Formerly Principal Staff Engineer, Engineer- 
in-Chief's Office, General Post Office, London, Author of "A Handbook 
of Electrical Testing," "The Electrical Engineer's Pocket-Book," &c. With 
1,000 Illustrations, specially Engraved for the work. Crown 8vo, 950 pp., 
leather [Just Publish**. 8/0 

" Kerape's Year-Book really requires no commendation. Its sphere of usefulness Is widely 
known, and it is used by engineers the world over."— The Engineer. 

" The volume is distinctly in advance of most similar publications m this country."— 
Engineering. 



ENQINEMAN'5 POCKET COMPANION, and Practical Edu- 
cator for Enginemen, Boiler Attendants, and Mechanics. By Michael 
Reynolds. With 45 Illustrations and numerous Diagrams. Fifth Edition. 
Royal x8mo, strongly bound for pocket wear 3/0 
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EXCAVATION BJffl ^jSUWSg 
FACTORY ACCOUNT^^PW^LE** PRACTIO | 

A Handbook fcrAujJrt""" —d ■ T/O 

fgui Crown 8*0, dotli 

FIRES. nRE-ENaiNE5, ANDJF^BWOADE^WUh 

gS^SdOa^Siiis. ByE.DoBSO*. Crown 8vo . 

of an Abriagnwrnt of „"A TrMO«e^on^v^ wjth ^^Bm. 

Bffi££t^ct£EK^ FoonhEoi^on. Ogjg 



8vo, cloth 



OA5 AND OIL ENGINE ^^EMENT. J^f^ 

"Woodworking Machinery," &c. Second Edition, wun au JV«* 3/6 

on Gas Producers. Crown 8vo, clotb . 

SELECTING AND FIXING A GAS ENGINE-PRINCIPLESOF ™*»2^i£*SK35 
AND DEFECTS-VALVES, IGNITION. PISTON RINGS. ETC. -OIL nm,i»»— 
—RULES, TABLES, ETC. 

Coal Gas and the Construction of Gas Works. By H. O Connor, /£*. ins£ 
CE. Third Edition, Revised. Crown 8vo, leather . - *# "IO/6 

"The book contains a vast amount of infonnation."— Gas World. 

GAS-ENGINE HANDBOOK. A Manual of U^^ Infor- 

nation for the Designer and the Engineer. By E. W. Robbrts, MJ£ 
With Forty Full-page Engravings. Small Fcap. 8vo, leather . . NU g/6 
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GAS-ENGINES AND PRODUCER-GAS PLANTS. A 

Treatise setting forth the Principles of Gas Engines and Producer Design, 
the Selection and Installation of an Engine, the Care of Gas Engines and 
Producer-Gas Plants, with a Chapter on Volatile Hydrocarbon and Oil 
Engines. By R. E. Mathot, M.E. Translated from the French. With a 
Preface by Dugald Clerk, M.Inst.C.E., F.C.S. Medium 8vo, cloth, 
310 pages, with about 150 Illustrations Net 1 2/0 

Motive Power and cost of installation— Selection of an engine- 
installation of an Engine— Foundation and exhaust— water Circulation- 
Lubrication— Conditions of Perfect Operation— How to start an Engine— Pre- 
cautions— Perturbations in the Operation of Engines— Producer-Gas Engines 
—Producer-Gas— Pressure Gas-producers— Suction Gas-producers— Oil and 
Volatile hydrocarbon engines— The Selection of an Engine. 

GAS ENGINES. With Appendix describing a Recent Engine 
with Tube Igniter. By T. M. Goodbvk, M.A. Crown 8vo, cloth . 2/6 

GAS MANUFACTURE, CHEMISTRY OF. A Practical 

Manual for the Use of Gas Engineers, Gas Managers and Students. By 
Harold M. Royle, F.C.S. , Chief Chemical Assistant at the Becton Gas 
Works. Demy 8vo, cloth. 340 pages, with numerous Illustiatiens and 
Coloured Plate [Just published, Net 12/6 

Preparation of Standard Solutions— Analysis of Coals— Description of 
Various Types of furnaces— Products of Carbonisation at Various Tempera- 
tures—Analysis of Crude Gas— Analysis of Lime— Analysis of ammoniacal 
Liquor— Analytical Valuation of Oxide of iron— Estimation of Napthalin— 
Analysis of Fire-bricks and Fire-Clay— Art of photometry— Carbu retted 
water Gas— appendix containing statutory and official regulations for 
Testing Gas, Valuable Excerpts from various Important Papers on Gas 
Chemistry, Useful Tables, Memoranda, etc. 

" It should prove a useful book of instruction and reference both to students in the technical 
colleges and to practical engineers and managers in their daily duties."— Scotsman. 

GAS WORKS. Their Construction and arrangement, and the 
Manufacture and Distribution of Coal Gas. Bv S. Hughes, C.E. Ninth 
Edition. Revised, with Notices of Recent Improvements by Henry 
O'Connor, A.M.Inst.C.E. Crown 8vo, cloth Q/O 

GEOMETRY. For the Architect, Engineer, and Mechanic. By 
E. W. Tarn, M.A., Architect. 8vo, cloth 9/6 

GEOMETRY FOR TECHNICAL STUDENTS. By E. 

H. Sprague, A.M.Inst.C.E. Crown 8vo, cloth .... JVetl/Q 

GEOMETRY OF COMPASSES. By Oliver Byrne. Coloured 

Plates. Crown 8vo, cloth 3/6 

HEAT, EXPANSION OF STRUCTURES BY. By John 

K&ily, C.E. Crowb 3vo, cloth 3/6 

HOISTING MACHINERY. Including the Elements of Crane 

Construction and Descriptions of the Various Types of Cranes in Use. By 
Joseph Hoknbr, A.M.I.M.E. Crown 8vo, cloth, with 215 Illustrations 
including Folding Plates Net 7/6 

HYDRAULIC MANUAL. Consisting of Working Tables and 
Explanatory Text. Intended as a Guide is Hydraulic Calculations and Field 
Operations. By Lown D'A. Jackson. Fourth Edition, Enlarged. Large 
crown 8vo, cloth 1 6/0 
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HYDRAULIC POWER ENGINEERING. A Practical Manual 

on the Concentration and Transmission of Power by Hydraulic Machinery. 
By G. Croydon Marks, A.M.Inst.C.E. Second Edition, Enlarged, with 
about 240 Illustrations. 8vo, cloth Net 1 0/6 

Summary of Contents :— Principles of hydraulics— Thb flow of water- 
Hydraulic PRESSURES — MATERIAL— TEST LOAD— PACKING FOR SLIDING SURFACES 

—Pipe Joints— Controlling Valves— Platform Lifts— workshop and foundry 
Cranes— Warehouse and Dock Cranes— Hydraulic accumulators— Presses 
for Baling and other purposes— Sheet metal Working and Forging Machinery 
—Hydraulic Riveters— Hand and power pumps— steam Pumps— Turbines- 
Impulse Turbines— Reaction turbines— design of Turbines in detail— Water 
Wheels— Hydraulic Engines— Recent achievements— Pressure of Water- 
action of Pumps. Sec 

"Can be unhesitatingly recommended as a useful and up-to-date manual on hydraulic trans- 
mission and utilisation of power." — Mechanical World. 



HYDRAULIC TABLES, CO-EFFICIENTS, & FORMUL/E. 

For Finding the Discharge of Water from Orifices, Notches, Weirs, Pipes, and 
Rivers. With New Formula, Tables, and General Information on Rain-fall, 
Catchment-Basins, Drainage, Sewerage, Water Supply for Towns and Mill 
Power. By John Neville, C.E., M.R.I. A. Third Edition, revised, with 
additions. Numerous Illustrations. Crown 8vo, cloth . . . \ 4/0 



IRON AND METAL TRADES' COMPANION. For Ex- 

peditiously Ascertaining the Value of any Goods bought or sold by Weight, 
from is. per cwt. to 112s. per cwt., and from one farthing per pound to- one 
shilling per pound. By Thomas Downib. Strongly bound in leather, 
39<5 pp 9'0 



IRON AND STEEL. A Work for the Forge, Foundry, Factory, 

and Office. Containing ready, aseful, and trustworthy Information for Iron- 
masters and their Stock-takers; Managers of Bar, Rail, Plate, and Sheet 
Rolling Mills; Iron and Metal Founders; Iron Ship and Bridge Builders; 
Mechanical, Mining, and Consulting Engineers; Architects, Contractors, 
Builders, &c. By Charles Hoars, Author of " The Slide Rule," &c. Ninth 
Edition. 32010, leather Q/Q 



IRON AND STEEL CONSTRUCTIONAL WORK, as applied 

to Public, Private, and Domestic Buildings. By Francis Campin, C.E. 
Crown 8vo, cloth 3/6 



IRON & STEEL GIRDERS. A Graphic Table for facilitating 

the Computation of the Weights of Wrought iron and Steel Girders, &c, 
for Parliamentary and other Estimates. By J. H. Watson Bock, M.In«t.C.ft. 
On a Sheet 2/6 



IRON-PLATE WEIGHT TABLES. For Iron Shipbuilders, 

Engineers, and Iron Merchants. Containing the Calculated Weights of 
upwards of 150,000 different sizes of Iron Plates from 1 foot by 6 in. by £ in. 
to xo feet by 5 feet by z in. Worked out on the Basis of 40 lbs. to the square 
foot of Iron of 1 inch in thickness. By H. Borlxnson indWH Simpson. 
4to, half-bound £1 6s. 
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IRRIGATION (PIONEER). A Manual of Information for 

Farmers in the Colonies. By E. O. Mawson, M.Inst. C.E., Executive 
Engineer, Public Works Department, Bombay. With Chapters on Light 
Railways by E. R. Calthrop, M.InstC.E., M.I.M.E. With Plates and 

Diagrams. Demy 8vo, cloth Net 1 0/6 

Value of Irrigation, and Sources of water supply— Dams and Weirs- 
Canals— Underground water— Methods of i rrigation— Sewage Irrigation- 
Imperial Automatic Sluice Gates— the cultivation of Irrigated Crops, Vege- 
tables, and Fruit Trees — Light Railways for heavy Traffic — Useful 
Memoranda and Data. 

LATHE PRACTICE. A complete and Practical Work on the 
Modern American Lathe. By Oscar E. Perrigo, M.E., -Author of 
" Modern Machine Shop Construction, Equipment, and Management," etc. 
Medium 8vo, 424 pp., 315 illustrations. Cloth . Net \ 2/0 

History of the Lathe up to the Introduction of screw threads— Its 
Development Since the Introduction of Screw Threads— Classification of 
Lathes— Lathe Design: The Bed and its Supports— The Head-Stock Casting, 
the Spindle, and Spindle-cone— the Spindle bearings. The Back Gears, and the 
Triple-Gear Mechanism— the Tail Stock, the Carriage, the apron, etc.— 
Turning rests, supporting Rests, Shaft Straighteners, etc.— Lathe Attach- 
ments—Rapid Change Gear mechanism— Lathe Tools, High-speed steel, Speeds 
and Feeds, Power for cutting Tools, etc.— testing a Lathe— lathe Work- 
Engine Lathes— Heavy Lathes— High-Speed Lathes-Special Lathes— Regular 
Turret Lathes— Special Turret lathes— Electrically-Driven Lathes. 

LATHE -WORK. A Practical Treatise on the Tools, Appliances, 

and Processes employed in the Art of Turning. By Paul N. Hasluck. 
Eighth Edition. Crown 8vo, cloth 5/0 

" We can safely recommend the work to young engineer. To the amateur It will simply be 
invaluable "'-Engineer. 

1 

LAW FOR ENGINEERS AND MANUFACTURERS. 

See Every Man's Own Lawyer. A Handybook of the Principles of Law 
and Equity. By a Barrister. Forty-fifth (1908) Edition, Revised and 
Enlarged 2 including Abstracts of the Legislation of 1906-7 of especial interest to 
Engineering Firms and Manufacturers, such as the Workmen's Compensation 
Act, 1906 ; the Prevention of Corruption Act, 1906 ; the Trades Disputes Act, 
1906 ; the Census of Production Act, 1906 ; the New Companies Act, 1907 ; 
the Limited Partnerships Act, 1907 ; the Patents and Designs Act, 1907 ; and 
many other recent Acts. Large crown 8vo, cloth, 838 pages. 

[ Just publis hed. Net 6/8 

" No Englishman ought to be without this book."— Engineer. 

"Ought to be in every business establishment and all libraries."— Sheffield Post. 

" It is a complete code of English Law written In plain language, which all can understand. 
. . . Should be in the hands of every business man, and all who wish to abolish lawyers' bills.''— 

Weekly Times. 

" A useful and concise epitome of the law, compiled with considerable care. "—Law Magazine . 

LEVELLING, PRINCIPLES AND PRACTICE OF. Show- 

tag its Application to Purposes of Railway and Civil Engineering in 
the Construction of Roads ; with Mr. Telford's Rules for the same. By 
Frederick W. Simms, M.Inst.C.E. Ninth Edition, with Law's Practical 
Examples for Setting-out Railway Curves, and Trautwine's Field Practice 
of Laying-out Circular Curves. With 7 Plates and numerous Woodcuts. 
8vo 8/6 

"The publishers have rendered a substantial service to the profession, especially to the 
younger members, by bringing out the present edition of Mr. Simms's useful work."-— Enginterirg. 

LOCOMOTIVE ENGINE. The Autobiography of an old Loco- 
motive Engine. By Robbkt Weather burn, M.I.M.E. With Illustrations 
and Portraits of George and Robert Stephenson. Crown 8vo, cloth. 

Net 2/6 
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LOCOMOTIVE ENGINE DEVELOPMENT. A Popular 

Treatise on the Gradual Improvements made in Railway Engines b et we en 
1803 and 1903. By Clement C. Strsttom, CE» Sunn Edition. Revised 
and Enlarged. Crown 8*0, cloth Net 4/6 

LOCOMOTIVE ENGINE DRIVING. A Practical Manual for 
Engineers in Charge of Locomotive Engines. By Michael Reynolds, 
M.S.E. Twelfth Edition. Crown 8vo, cloth, 3/6 ; cloth boards 4/6 

LOCOMOTIVE ENGINES. A Rudimentary Treatise on. By 
G. D. Dempssy, C.E. With large Additions treating of the Modern Loco- 
motive, by D. K. Clark, M.Inst.C.E. With Illustrations. Crown 8vo, cloth 

3/0 
LOCOMOTIVE (MODEL) ENGINEER, Fireman and Engine- 

Boy. Comprising a Historical Notice of the Pioneer Locomotive Engines 
and their Inventors. By Michael Reynolds. Crown 8vo, doth, 3/6; 
cloth boards 4/6 

LOCOMOTIVES, THE APPLICATION OF HIGHLY 

.SUPERHEATED STEAM TO. See Steam. 

MACHINERY, DETAILS OF. Comprising Instructions for 
the Execution of various Works in Iron in the Fitting Shop, Foundry, and 
Boiler Yard. By Francis Campim, C.E. Crown 8vo, cloth . 3/0 

MACHINE SHOP TOOLS. A Practical Treatise describing 
in every detail the Construction, Operation and Manipulation of both Hand 
and Machine Tools ; being a work of Practical Instruction in all Classes of 
Modern Machine Shop Practice, including Chapters on Filing, Fitting and 
Scraping Surfaces ; on Drills, Reamers, T aps and Dies ; the Lathe and its 
Tools ; Planers, Shapers and their Took ; Milling Machines and Cutters ; Gem- 
Cutters and Gear Cutting ; Drilling Machines and Drill Work ; Grinding 
Machines and their Work; Hardening and Tempering, Gearing, Belting, 
and Transmission Machinery; Useful Data and Tables. By W. H. Van 
Dsrvoort, M.E. Illustrated by 673 Engravings. Medium 8vo. 

Net 21 /O 

MAGNETOS FOR AUTOMOBILISTS : How made and How 

used. A handybook on their Construction and Management. By S. R. 
. Bottonb. Crown 8vo, cloth .... [Just Published. Net 2/0 



MARINE ENGINEERING. An Elementary Manual for Young 
Marine Engineers and Apprentices. By J. S. Brewer. Crown 8vo, cloth 

1/6 

MARINE ENGINEER'S GUIDE to Board of Trade Exam- 
inations for Certificates of Competency. Containing all Latest Questions to 
Date, with Simple, Clear, and Correct Solutions ; 303 Elementary Questions 
with Illustrated Answers, and Verbal Questions and Answers ; complete Set 
of Drawings with Statements completed. By A. C Wannan, C.E., Consult* 
ing Engineer, and E. W. I. Wannan, M.I.M.E., Certificated First Class 
Marine Engineer. With numerous Engravings. Fourth Edition, Enlarged. 
500 pages. Large crown 8vo, cloth Net 1 0/6 
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MARINE ENGINEER'S POCKET-BOOK. Containing latest 

Board of Trade Rules and Data for Marine Engineers. By A. C. Wannam. 
Fourth Edition, Revised, Enlarged, and Brought up to Date. Square x8mo, 
with thumb Index, leather 5/0 

MARINE ENGINES AND BOILERS. Their Design and 

Construction. A Handbook for the Use of Students, Engineers, and Naval 
Constructors. Based on the Work " Berechnung und Konstruktion der 
Schiffsmaschinen und Kessel," by Dr. G. Bauer, Engineer- in-Chief of the 
Vulcan Shipbuilding Yard, Stettin. Translated from the Second German 
Edition by E. M. Donkin, and S. Bryan Donkin, A.M.I.C.E. Edited 
by Leslie S. Robertson, Secretary to the Engineering Standards Com- 
mittee, M.I.C.E., M.I.M.E., M.I.N.A., &c. With numerous Illustrations 

and Tables. Medium 8vo, cloth Net 25/- 

summary of contents:— part i.— main engin es— determination of cylin- 
der Dimensions— The utilisation of steam in the engine— stroke of Piston 
—Number of Revolutions— Turning moment— Balancing of the Moving Parts 
—arrangement of Main engines— Details of main Engines— The cylinder- 
Valves— Various Kinds of Valve Gear— Pisto* rods— Pistons— Connecting 
Rod and Crosshead— Valve Gear Rods — Bed Plates — Engine Columns — 
Reversing and Turning Gear, part il— pumps.— Air, Circulating feed, and 
AUXILIARY PUMPS. PART III.— SHAFTING, RESISTANCE OF SHIPS. PROPELLERS 
—Thrust Shaft and Thrust block— tunnel Shafts and plummbr Blocks- 
Shaft Couplings— Stern Tube— The screw propeller— Construction of the 
screw, part iv.— pipes and connections— general remarks, Flanges, 
Valves, &c— under water Fittings— Main steam, auxiliary steam, and 
Exhaust Piping— Feed water, Bilge, Ballast and Circulating Pipes. PART v.— 
STEAM BOILERS— firing and the Generation of stb am— Cylindrical boilers. 
— Locomotive Boilers — Water- tube Boilers— Small Tube Water -Tube 
Boilers— Smoke Box— funnel and boiler Lagging— Forced Draught— Boiler 
FITTINGS AND MOUNTINGS, part vl— measuring instruments, part vil— 
various details— bolts, nuts, screw thread*, &c— platforms, gratings. 
Ladders — Found vtions — Sbatings — Lubrication — Ventilation of Engine 
Rooms— rules for Spare Gear. PART VIII.— additional TABLES. 

" An excellent specimen of the best class of German technical handbooks ; it is clear and 
systematic in arrangement ; perfectly sound on theoretical matters ; and very complete, detailed, 
and distinct in descriptions of construction and directions for calculations, with fully-detailed 
numerical and graphical examples."— Engineer . 

" The book covers very completely the whole range of subjects embraced by the title/ 
Dr. Bauer has produced a volume which forms a most useful and important addition to our 
practical text-books on marine engineering, and he has been most fortunate in securing translators 
and editor who have been able to place his views before English read* rs in such an eminently 
satisfactory form." — Engineering. 

'* . . . All who wish to know the principles on which this principal branch of science is 
based should be in possession of a copy of this work. There is nothing but solid matter in it."— 
Marine Engineer. 

''The book is one of the best we have ever seen on the subject. It will be welcomed both 
by the designer and the student of marine engineering, and no marine engineer who wishes to be 
up-to-date can afford to be without it." —Steamship. 

MARINE ENGINES AND STEAM VESSELS. By R. 

Murray, C.E. Eighth Edition, thoroughly Revised, with Additions, by 
the Author and by George Carlisle, C.E. Crown 8vo, cloth . . 4/6 

MASONRY DAMS PROM INCEPTION TO COMPLETION. 

Including numerous Formulae, Forms of Specification and Tender, Pocket 
Diagram of Forces, &c For the use of Civil and Mining Engineers. By 
C.F. Courtney, M.Inst. C.E. 8vo, cloth 9/0 

MASTING, MAST-MAKING, AND RIGGING OF SHIPS. 

Also Tables of Spars, Rigging, Blocks ; Chain, Wire, and Hemp Ropes, &c, 
relative to every class of vessels. By R. Kipping. Crown 8vo, cloth 2/0 

MATERIALS AND CONSTRUCTION. A Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of Works of Con- 
struction. By F. Campin. Crown 8vo, cloth 3/0 
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MATERIALS, A TREATISE ON THE STRENGTH OF. 

By P. Barlow, F.R.S., P. W. Barlow, F.R.S., and W. H. Barlow, F.R.S. 
Edited by Wm. Humbkr, A.M.Inst.C.E. 8vo, cloth . . 18/0 

" The standard treatise on that particular sabiect."— Engineer. 

MATHEMATICAL TABLES. For Trigonometrical, Astrono- 
mical, and Nautical Calculations; to which is prefixed a Treatise on 
Logarithms, by H. Law, C.E. With Tables for Navigation and Nautical 
Astronomy. By Prof. J. R. Young. Crown 8vo, cloth . . . 4/0 

MECHANICAL ENGINEERING. Comprising Metallurgy, 
Moulding, Casting, Forging, Tools, Workshop Machinery, Mechanical 
Manipulation, Manufacture of the Steam Engine, &c. By Francis 
Campin, C.E. Third Edition. Crown 8vo, cloth .... 2/6 

MECHANICAL ENGINEERING TERMS. (Lockwood's 

Dictionary). Embracing terms current in the Drawing Office, Pattern 
Shop, Foundry, Fitting, Turning, Smiths', and Boiler Shops, &c Comprising 
upwards of 6,000 Definitions. Edited by J. G. Hornkr, A.M.I.M.E. Third 
Edition, Revised, with Additions. Crown 8vo, cloth . . Net 7/6 

MECHANICAL ENGINEER'S COMPANION. Areas, 

Circumferences, Decimal Equivalents, in inches and feet, millimetres, 

auares, cubes, roots, &c ; Strength of Bolts, Weight of Iron, &c ; Weights, 
easures, and other Data. Also Practical Rules for Engine Proportions. By 
R. Edwards, M.Inst. C.E. Fcap. 8vo, cloth 3/6 

MECHANICAL ENGINEER'S POCKET-BOOK. Comprising 

Tables, Formulae, Rules, and Data: A Handy Book of Reference for 
Daily Use in Engineering Practice. By D. Kinnrar Clark, M.InstX.E., 
Sixth Edition, thoroughly Revised and Enlarged. By H. H. P. Powlbs, 
A.M.Inst.CE., M.I.M.E. Small 8vo, 700 pp., Leather . Net 6/0 

Mathematical Tables — Measurement of surfaces and Solids— Eng- 
lish Weights and Measures — French Metric weights and Measures- 
Foreign WEIGHTS AND MEASURES— MONEYS — SPECIFIC GRAVITY, WEIGHT, AND 

Volume — Manufactured metals — Steel Pipes — Bolts and Nuts — sundry 
articles in wrought and cast iron, copper, brass, lead, tin, zinc— 
Strength op Materials — Strength of Timber— Strength of Cast iron — 
strength of wrought iron— strength of steel— tensile strength of copper, 
lead, &c— resistance of stones and other building materials— riveted joints 
in boiler plates— boiler shells— wire ropes and hemp ropes — chains and 
chain cables— framing— hardness of metals, alloys, and stones— labour of 
animals— Mechanical Principles— Gravity and Fall of bodies— accelerating 
and Retarding Forces— Mill Gearing, Shafting, &c.— Transmission of motivb 
power— hbat— combustion: fuels— warming, ventilation, cooking stoves— 
Steam— Steam engines and Boilers— Railways— Tramways — Steam ships — 
pumping steam engines and pumps— coal gas -gas engines, &c.— alr d* motion 
—Compressed air— Hot Air Engines— water power— speed of Cutting tools 
—Colours— Electrical engineering. 

" It would be found diffc^t to compress more matter within ■ similar compass, or produce a 
book of 700 pages which should be more compact or convenient for pocket reference. . . . Will 
be appreciated by mr 1 "^' 1 engineers of all classes."— Practical Engineer. 

MECHANICAL ENGINEER'S REFERENCE BOOK. For 

Machine and Boiler Construction. By Nelson Foley, M.I.N. A. New 
Edition, Revised throughout and much Enlarged. To be issued in parts. 

[In Preparation. 
" Mr. Foley Is well fitted to compile such a work. The diagrams are a great feature of the 
work. It may be stated t ire* Mr. Foley has produced a volume which will undoubtedly fulfil the 
desire of the author and become indispensable to all mechanical engineers."— Marine Engineer. 

" We have carefully mr nf" 1 ™" 1 this work, and pronounce It a most excellent reference book 
for the u«e of marine engineers."- Journal of American Society of Naval Engineers. 
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MECHANICAL HANDLING OF MATERIAL. A 

Treatise on the Handling of Material such as Coal, Ore, Timber, &c, 
by Automatic or Semi-Automatic Machinery, together with the Various 
Accessories used in the Manipulation of such Plant, and Dealing fully with 
the Handling, Storing, and Warehousing of Grain. By G. F. Zimmsr, 
A.M.Inst.C.E. 528 pages Royal 8vo, cloth, with 550 Illustrations (including 
Folding Plates) specially prepared for the Work . Net 25/0 

" It is an essentially practical work written by a practical man, who is not only thoroughly 
acquainted with his subject theoretically, but who also has the knowledge that can only be 
obtained by actual experience in working and planning installations for the mechanical handling 
of raw material." — The Times. 

MECHANICS. Being a concise Exposition of the General 
Principles of Mechanical Science and their Applications. By C. Tomlinson, 
F.R.S. Crown 8vo, cloth 1/6 

MECHANICS: CONDENSED. A Selection of Formula?, Rules, 

Tables, and Data for the Use of Engineering Students, && By W. G. C. 
Hughes, A.M.I.C.K. Crown 8vo, cloth 2/6 

MECHANICS OF AIR MACHINERY. By Dr. J. Wiesbach 

and Prop. G. Herrmann. Authorized Translation with an Appendix on 
American Practice by A. Trowbridge, Ph.B., Adjunct Professor of Mechanical 
Engineering, Columbia University. Royal 8vo, cloth . . Net 1 8/0 

• 

MECHANICS' WORKSHOP COMPANION. Comprising a 

great variety of the most useful Rules and Formulae in Mechanical Science, 
with numerous Tables of Practical Data and Calculated Results for Facilita- 
ting Mechanical Operations. By William Tbmplbton, Author of "The 
Engineer's Practical Assistant," &c, &c Eighteenth Edition, Revised, 
Modernised, and considerably Enlarged by W. S. Hutton, C.E., Author of 
"The Works' Manager's Handbook, &c. Fcap. 8vo, nearly 500 pp., with 

8 Plates and upwards of 350 Diagrams, leather 6/0 

" This wen-known and largely-used book contains information, brought up to date, of the 

sort so useful to the foreman and draughtsman. So much fresh information nai been introduced as 

to constitute it practically a new book."— Mechanical World. 

MECHANISM AND MACHINE TOOLS. By T. Baker, 

C.E. With Remarks on Tools and Machinery by J. Nasmyth, C.E. 
Crown 8vo, cloth 2/6 

MENSURATION AND MEASURING. With the Mensuration 
and Levelling of Land for the purposes of Modern Engineering. By T. 
Baker, C.E. New Edition by E. Nugent, C.E. Crown 8vo, cloth 1 /6 

METAL-TURNING. A Practical Handbook for Engineers, 
Technical Students, and Amateurs. By Joseph Horner, A.M.I.Mech.E., 
Author of " Pattern Making," &c. Large Crown 8vo, cloth, with 488 Illus- 
trations Net g/0 

Summary of Contents :— introduction— relations of turnery and machine 
shop— Sec. I. the Lathe, its work, and Tools— Forms and functions of Tools- 
remarks on Turning in General.— sec. II. Turning Between Centres— Centring 
and Driving— Use of Steadies— Examples of Turning Involving lining-out 
for Centres— Mandrel work.— Sec. III. Work supported at One End— face 
Plate turning— angle Plate turning— independent Jaw chucks— Concentric, 
Universal, toggle, and applied chucks.— sec IV. Internal work— drilling. 
Boring, and allied operations.— sec v. screw cuttings and turret Work, 
—sec. vi. Miscellaneous — special Work — Measurement, Grinding — tool 
Holders— speed and Feeds, Tool Steels— steel makers' instructions. 
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METRIC TABLES. In which the British Standard Measures 

and Weights are compared with tnoar of the Metric System at present in Use 
on the Continent. ByG H. Dowung, CK. Svo, cloth . 10/ 6 

MILLING MACHINES; their Design. Construction, and Work- 
ing. A Handbook for Practical Men and Engineering Students. By Joseph 
Horner, A.M.I.Mech.E., Author of "Pattern Making," &c. With 269 

Illustrations. Medium 8vo, cloth Net 1 2/6 

Leading Elements of Milling Machine Design and Construction— plain 
and Universal machines — Attachments and Bracings — Vertical Spindles 
Machines— plano-Millers or Slabbing Machines— Special Machines — Cutters- 
Milling Operations— Indexing. Spiral work, and Worm, Spur, and Bevel. Gears 
etc.— spur and Bevel Gears— feeds and Speeds. 

MOTOR CAR CATECHISM. Containing about 320 Questions 

and Answers Explaining the Construction and Working of a Modern Motor 
Car. For the Use of Owners, Drivers, and Students. By John Henry 
Knight. Crown 8vo, with Illustrations. . [Just Published. Net 1 /© 

The Petrol Engine— Transmission and the Chassis— Tyres— Duties of a 
Car Driver-Laws and Regulations. 

MOTOR CARS FOR COMMON ROADS. By A. J. Wallis- 

Taylbr, A.M.lnst-C.E. 212 pp., with 76 Illustrations. Crown 8vo, 
c lotn 4/6 

MOTOR VEHICLES FOR BUSINESS PURPOSES. A 

Practical Handbook for those interested in the Transport of Passengers 
and Goods. By A. J. Wallis-Tayler, A.M.Inst.C.E. With 134 II lustra- 
tions. Demy 8vo, cloth Na 9/0 

NAV ^ I ^ AI ?S HITECT,S AND SHIPBUILDER'S POCKET 

BOOK. Of Formulae, Rules, and Tables, and Marine Engineer's and 

§r^FZrv H " n 2 y *"£ °£ **««**. By Clement Maceeow, M.I.N.A? 
Ninth Edition, Fcap., leather jf e f -j o/a 

R^^lS^°^l^L^'SP Ul ^ MS *"*> WRIGHT -STAMdSd CAUCTS K 

SHIPS' Frmvrc Vm«, ?c5£I2?' INGS FOR SHD?S — DATA OF ENGINES AND Vbsrbic 

PORT I^Gt^T10NS--]Rmi«^» 5^^!^ FO * STOWAGE-ADMIRALTY TSANS- 
CBNTAGKS FOR Rffn^ cVi: 8 ^ F °5 HORSB-POWBR, SCREW PROPELLERS, &c-_Pr5 

ENGLISH TBRMS-E*Gl12J wJES^7?SE A 2!. TaBLHS - VOCABULARY OF FRENCH AND 

surbs— Decimal Rrm£??, JJKP'E 8 AND Mbasurbs-Forbign wbigots and mrjT 

OF AND ClRO^pH^c^^^TJS^h N U*BBRS-ClRCULAR MB^I^aS^ 
OF SQUARES MCm^fm^SS^Z^^ 3 OF SEGMENTS OF ClRCIJiS^TiESj 

bhrs^Tablbs^hy?Sb^(?i^! ^2^ mb ? ,is - Tablbs of logarithms of NuS?- 

*^^^t^£S^We 1 ^!S^ i ^^^^^' nmM ^ Itcootatos 
•Pectfc purpose thai Vhum hl£^X2r*Z say that it is the most valuable compflationforhs 
wood or Iron shipbuate SUST* "w^Sl "• ■■'•I architect, engineer, surveWVnaman 
puuuoer, can afford to be without this wotk. K ~.ArmtUaJMagtt^u. «»*m«n. 
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NAVIGATION, PRACTICAL. , Consisting of the Sailor's Sea 
Book, by J. Greenwood and W. H. Rosskr; together with Mathematical 
and Nautical Tables for the Working of the Problems, by H. Law, C.E., 
and Prof. J. R. Young 7/0 

PATTERN MAKING. Embracing the Main Types of Engineer- 
ing Construction, and including Gearing, Engine Work, Sheaves and Pulleys, 
Pipes and Columns, Screws, Machine Parts, Pumps and Cock*, the Mould- 
ing of Patterns in Loam and Greensand, Weight of Castings, &a By J. G. 
Horner, A.M.I.M.E. Third Edition, Enlarged. With 486 Illustrations. 
Crown 8vo, cloth Net 7/6 

" A well-written technical guide, evidently written by a man who understands and has prac- 
tised what he has written about."— Builder. 

PATTERN MAKING. A Practical Work on the Art of Making 

Patterns for Engineering and Foundry Work, including (among other matter) 
Materials and Tools, Wood Patterns, Metal Patterns, Pattern Shop Mathema- 
tics, Cost, Care, &c., of Patterns. By F. W. Barrows. Fully Illustrated by 
Engravings made from Special Drawings by the Author. Crown 8vo, cloth. 

Net 6/0 

Pattern Makers and pattern Making— Materials and Tools— Examples of 
Pattern Work— Metal Patterns— Pattern shop Mathematics— Cost, Care, and 
Inventory of patterns— Marking and Record of Patterns— Pattern Accounts. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Countries. By E. Dobson, M.Inst.C.E. Second Edition. Crown 8vo, 
cloth 4/6 

PNEUMATICS, Including Acoustics and the Phenomena of 
Wind Currents, for the use of Beginners. By Charlks Tomlinson, 
F.R.S. Crown 8vo, cloth 1/6 

PUMPS AND PUMPING. A Handbook for Pump Users. 

Being Notes on Selection, Construction, and Management. By M. Powis 

Balk, M.Inst.C.E., M.I.Mech.E. Fifth Bktition. Crown 8vo, cloth . 3/6 

"The matter b set forth as concisely as possible. In fact, condensation rather than diffuse 

ness has been the author's aim throughout ; yet he does not seem to have omitted anything likely to 

be of use."— yottmal of Gas Lighting. 

PUNCHES, DIES, AND TOOLS FOR MANUFACTURING 

IN PRESSES. By Joseph V. Wood worth. Medium 8vo, cloth. 483 
pages with 700 Illustrations Net 1 Q/Q 

Simple Bending and Forming Dies, their Construction, Use and Operation 
—Intricate Combination, Bending and Forming Dies, for accurate and Rapid 
Production— automatic Forming, Bending and Twisting Dies and Punches, for 
Difficult and Novel Shaping— Cut, Carry, and Follow Dibs, together with 
Tool Combinations for progressive Sheet metal Working— Notching perfo- 
rating and Piercing Punches, Dies and Tools— Composite, Sectional, Compound 
and armature disk and segment punches and dies— processes and tools for 
making rifle cartridges, cartridge cases of quick-firing guns, and nickel 
bullet jackets— the manufacture and use of dies for drawing wire and 
Bar steel— Pens, Pins, and Needles, their evolution and manufacture- 
punches. Dies, and Processes for making hydraulic Packing leathers, 
together with tools for paint and chemical tablets— drawing, re-dr awing, 
Reducing, Flanging, Forming, reversing, and Cupping Processes, Punches and 
Dibs for Circular and rectangular and sheet-metal Articles— Beading, , 
wiring, Curling and Seaming punches and Dies for Closing and assembling of 
Metal Parts— Jewellery Die-Making, Eye Glass, Lens and medal Dibs, and 
Construction of Spoon and Fork-Making Tools— Design, Construction and Use 
of Sub-Pressbs and Sub-Press Dibs for watch and clock work and accurate 
Piercing and punching— Drop Forging and Die Sinking, together with Making 
of drop Dibs, Steam-hammer dibs, number-plate tools and Dies for bolt 
machines— methods. Designs, ways, kinks, formulas and tools for special 
work, together with Miscellaneous information of value to tool and dir 
Makers and sheet-metal goods Manufacturers— special and Novel processes, 
presses and Feeds for Working sheet metal in Dibs, 
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RECLAMATION OP LAND PROM TIDAL WATERS. 

A Handbook for Engineers, Landed Proprietors, and others interested in Works 
of Reclamation. By A. Bbazslky, M.Inst.CE. 8vo, cloth. Ntt 10/6 

** The work contains a great deal of practical and useful information whicb cannot fail to be 
of service to engineers entrusted with the enclosure of salt marshes, and to land-owners intending 
to reclaim land from the sea."— The Engineer. 



REFRIGERATING AND ICE-MAKING MACHINERY. 

A Descriptive Treatise for the Use of Persons Employing Refrigerating 
and Ice-Making Installations, and others. By A. J. Wallis-Taylkr. 
A.M. Inst. C.E. Third Edition, Enlarged. Crown 8 vo, cloth . . 7/6 

" May be recommended as a useful description of the machinery, the processes, and of the 
facts, figures, and tabulated physics of refrigerating."— Engineer. 



REFRIGERATION AND ICE-MAKING POCKET BOOK. 

By A. J. Wallis-Taylkr, A.M.Inst.C.K Author of " Refrigerating and Ice- 
making Machinery," &c. Fourth Edition. Crown 8vo, cloth. Ntt 3/6 



REFRIGERATION, COLD STORAGE, & ICE-MAKING : 

A Practical Treatise on the Art and Science of Refrigeration. By A. J. 
Wallis-Taylkr, A. M.Inst.CE., Author of " Refrigerating and Ice-Making 
Machinery." 6oo pp., with 360 Illustrations. Medium 8vo, cloth. Net 1 S/O 

" The author has to be congratulated on the completion and production of such an impor- 
tant work and it cannot fail to have a large body of readers, for it leaves out nothing that would in 
any way be of value to those interested in the subject." — Steamship. 

RIVER BAR5. The Causes of their Formation, and their 
Treatment by " Induced Tidal Scour " ; with a Description of the Successful 
Reduction by this Method of the Bar at Dublin. By I. J. Mann, Assist. 
Eng. to the Dublin Port and Docks Board. Royal 8vo, cloth . 7/6 

" We recommend all Interested in harbour works—and. Indeed, those concerned 4n the 
improvement of rivers generally— to read Mr. Mann's interesting work."— Engineer. 



ROADS AND STREETS. By H. Law, C.E., and D. K. Clark, 
C.E. Revised, with Additional Chapters by A. J. Wallis-Taylkr, 
A.M.Inst.C.E. Seventh Edition. Crown 8vo, cloth .... 6/0 

" A book which every borough surveyor and engineer must possess, and which will be of 
considerable service to architects, builders, and property owners generally."— Building News. 



ROOFS OF WOOD AND IRON. Deduced chiefly from the 
Works of Robison, Tredgold, and Humber. By E. W. Tarn, M.A., 
Architect. Fifth Edition. Crown 8vo, cloth 1/6 

5AFE RAILWAY WORKING. A Treatise on Railway Acci- 

dents, their Cause and Prevention; with a Description of Modern Appliances 
and Systems. By Clement E. Strbtton, C.E. Third Edition, Enlarged. 
Crown 8vo, cloth 3/6 

SAFE USE OF STEAM. Containing Rules for Unprofes- 
sional Steam Users. By an Engineer. Eighth Edition. Sewed . 60. 

** If steam-users would but leam this little book by heart, holler explosions would become 
sensations by their nsA&."— English Mechanic. 
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5AILMAKING. By Samuel B. Sadler, Practical Sailmaker, 

late in the employment of Messrs. Ratsey and Lapthorne, of Cowes and 
Gosport. Second Edition. Revised and Enlarged. Plates. 4to, cloth 

^12/6 

SAILOR'S SEA BOOK. A Rudimentary Treatise on Naviga- 
tion. By James Greenwood, B.A. With numerous Woodcuts and 
Coloured Plates. New and Enlarged Edition. By W. H. Rosser. 
Crown 8vo, cloth 2/6 

SAILS AND SAIL-MAKING. With Draughting, and the 
Centre of Effort of the Sails. Weights and Sizes of Ropes; Masting, 
Rigging, and Sails of Steam Vessels, etc. By R. Kipping, N.A. Crown 
8vo, cloth 2/6 

SCREW-THREADS, and Methods of Producing Them. With 

numerous Tables and complete Directions for using Screw-Cutting 

Lathes. By Paul N. Has luck, Author of " Lathe- Work," etc Sixth 

Edition. Waistcoat-pocket size 1/6 

" Full of useful information, hints and practical criticism. Taps, dies, and screwing tools 
generally are illustrated and their action described."— Mtchanical World. 



5BA TERMS, PHRASES, AND WORDS; Technical Dic- 
tionary (French-English, English-French), used in the English and Krencn 
Languages. For the Use of Seamen, Engineers, Pilots, Shipbuilders, Ship- 
owners, and Shipbrokers. Compiled by W. Pirrik, late of the African 
Steamship Company. F'cap. 8vo, cloth 5/0 

SHIPBUILDING INDUSTRY OF GERMANY. Compiled 

and Edited by G. Lkhmann-Fblskowski. With Coloured Prints, Art 
Supplements, and numerous Illustrations throughout the text. Super-royal 
410, cloth . Mr* 10/6 

SHIPS AND BOATS. By W. Bland. With numerous Illus- 
trations and Models. Tenth Edition. Crown 8vo, cloth . . 1/6 

SHIPS FOR OCEAN AND RIVER SERVICE. Principles 

of the Construction of. By H. A. Sommkrfeldt. Crown 8vo . .1/6 
ATLAS OF ENGRAVINGS to illustrate the above. Twelve large folding 
Plates. Royal 4to, cloth 7/Q 

SMITHY AND FORGE. Including the Farrier's Art and 
Coach Smithing. By W. J. E. Crane. Crown 8vo, cloth . . 2/6 

STATICS, GRAPHIC AND ANALYTIC. In their Practical 

Application to the Treatment of Stresses in Roofc. Solid Girders, Lattice, 

Bowstring, and Suspension Bridges, Braced Iron Arches and Piers, and other 

Frameworks. By R. Hudson Graham, C.E. Containing Diagrams and 

Plates to Scale. With numerous Examples, many taken from existing 

Structures. Specially arranged for Class-work in Colleges and Universities. 

Second Edition, Revised and Enlarged. 8vo, cloth .... 1 6/0 

" Mr. Graham's book will find a place wherever graphic and analytic statics are used or 
studied. —£ti£ itutr. 
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STATIONARY ENGINE DRIVING. A Practical Manual for 

Engineers in Charge of Stationary Engines. By Michael Reynolds, 

M.S.E. Seventh Edition. Crown 8vo, cloth, 3/6 i cloth boards . 4/6 

" The author is thoroughly acquainted with his subjects, and has produced a manual which is 

an exceedingly useful one for the class for whom it is specially intended."— Engineering. 

STATIONARY ENGINES. A Practical Handbook of their 

Care and Management for Men-in-charge. By C. Hurst. Crown 8vo. Net "| JQ 

STEAM: THE APPLICATION OF HIGHLY SUPER- 
HEATED STEAM TO LOCOMOTIVES. By Robert Garbe, Privy 
Councillor, Prussian State Railways. Translated from the German. Edited 
by Leslie S. Robertson, Secretary of the Engineering Standards 
Committee, M.Inst.C.E., M.I.Mech.E., M.Inst. N. A., etc. Demy 8vo. 

[In the Press. 

STEAM AND THE STEAM ENGINE. Stationary and 

Portable. Being an Extension of the Treatise on the Steam Engine of 
Mr. J. Sbwell. By D. K. Clark, C.E. Fourth Edition. Crown 8vo, 

cloth 3/6 

" Every essential part of the subject is treated of competently, and in a popular style."— Iron. 

STEAM AND MACHINERY MANAGEMENT. A Guide 

to the Arrangement and Economical Management of Machinery, with 
Hints on Construction and Selection. By M. Powis Bale, M.Inst.M.E. 

Crown 8vo, cloth 2/6 

" Gives the results of wide experience."— Lloyd's Newspaper. 

STEAM ENGINE. A Practical Handbook compiled with 

especial Reference to Small and Medium-sized Engines. For cne Use of 
Engine Makers, Mechanical Draughtsmen, Engineering Students, and users 
of Steam Power. By Herman Harder, C.E. Translated from the German 
with additions and alterations, by H. H. P. Powlbs, A.M.I.C.E., M.I.M.E. 
Third Edition, Revised. With nearly z.xoo Illustration*. Crown 8vo, 
cloth Net 7/6 

" This Is an excellent book, and should be In the hands of all who ate Interested In the con- 
struction and design of medium-siced stationary engines. ... A careful study oflts contents and 
the arrangement of the sections leads to the conclusion that there Is probably no other book like It 
in this country. The volume aims at showing the results of practical experience, and It certainly 
may claim a complete achievement of this idea."— Nature. 

STEAM ENGINE. A Treatise on the Mathematical Theory of, 
with Rules and Examples for Practical Men. By T. Baker, C.E. Crown 
8vo, cloth 1/Q 

" Teems with scientific information with reference to the steam-engine."— Design and Work. 

STEAM ENGINE. For the Use of Beginners. By Dr. Lardner. 
Crown 8vo, cloth -| JQ 

STEAM ENGINE. A Text-Book on the Steam Engine, with a 
Supplement on Gas Engines and Part II.- on Heat Engines. By T. 
M. Goodevk, M.A., Barrister-at-Law, Professor of Mechanics at the Royal 
College of Science, London ; Author of " The Principles of Mechanics," " The 
Elements of Mechanism," etc. Fourteenth Edition. Crown 8 vo, cloth . 6/0 

with anything written by Huxley or Maxwell, and we can award It no higher praise." Enginet*. 
•• Mr. Goodeve's text-book Is a work of which ovary young; imgiimw should muni »»««— w » 
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STEAM ENGINE (PORTABLE). A Practical Manual on 

its Construction and Management. For the use of Owners and Users of 
Steam Engines generally. By William Dyson Wansbrough. Crown 
8vo, cloth 3/6 

" This is a work of value to those who use steam machinery. . . . Should be read by every 
one who has a steam engine, on a farm or elsewhere."— Mark Lane Express. 



5TEAM ENGINEERING IN THEORY AND PRACTICE. 

By Gardner D. Hiscox, M.E. With Chapters on Electrical Engineering. 
By Newton Harrison, E.E., Author of •' Electric Wiring, Diagrams, and 
Switchboards." 450 Pages. Over 400 Detailed Engravings. Net 1 2/6 

Historical—steam and its properties— Appliances for the Generation 
of Steam— Types of Boilers- Chimney and its work— Heat Economy of the 
Feed Water— Steam Pumps and their Work -incrustation and its work- 
Steam above Atmospheric Pressure- Flow of steam from Nozzles-Super- 
Heated Steam and its Work— Adiabatic Expansion op Steam— indicator and 
its Work— Steam Engine proportions-Slide Valve engines and Valve Motion 
-Corliss Engine and its Valve Gear— Compound engine and its Theory- 
Triple and multiple Expansion engine— Steam Turbine — Refrigeration- 
Elevators and Their management— Cost of Power— steam Engine Troubles 
—Electric power and electric plants. 



STONE BLASTING AND QUARRYING. For Building and 

other Purposes. With Remarks on the Blowing up of Bridges. By Gen. 
Sir J. Burgoyne, K.C.B. Crown 8vo, cloth 1/6 



STONE-WORKINQ MACHINERY. A Manual dealing with 

the Rapid and Economical Conversion of Stone. With Hints on the Arrange- 
ment and Management of Stone Works. By M. Powis Bale, M.Inst.C.E. 
Crown 8vo, cloth 9/0 

" Should be in the hands of every mason or student of stonework."— Colliery. Guardian. 



STRAINS, HANDY BOOK FOR THE CALCULATION OF. 

In Girders and Similar Structures and their Strength. Consisting of Formulae 
and Corresponding Diagrams, with numerous details for Practical Applica* 
tion, &c By William Humber, A. M.InstX.E., &c Sixth Edition. 
Crown 8vo, with nearly zoo Woodcuts and 3 Plates, cloth 7/6 

" We heartily commend this really handy book to our engineer and architect 
English Mecha n ic. 



STRAINS ON STRUCTURES OF IRONWORK. With 

Practical Remarks on Iron Construction. By F. W. Sheilds, M.Inst.C.E 
Svo, cloth 5/0 



SUBMARINE TELEGRAPHS. Their History, Construction, 

and Working. Founded in part on WOnschbn dorff's " Traite de Tele- 
graphic Sous-Marine," and Compiled from Authoritative and Exclusive 
Sources. By Charlks Bright, F.R.S.E., A. M.Inst.C.E., M.I.Mech.E., 
M.I.E.E. Super royal 8vo, nearly 800 pages, fully Illustrated, including 
a large number of Maps and Folding Plates, strongly bound in cloth 

Net £8 3s. 

''Mr. Bright's interestingly written and admirably illustrated book will meet with a welcome 
reception from cable rata."— Electrician. 
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SUPERHEATED STEAM, THE APPLICATION OF, 

TO LOCOMOTIVES. See Steam. 

SURVEYING AS PRACTISED BY CIVIL ENGINEERS 

AND SURVEYORS. Including the Setting-oat of Works for Construc- 
tion and Surveys Abroad, with many Examples taken from Actual Practice. 
A Handbook for use in the Field and the Office, intended also as a Text-book 
for Students. By John Whitblaw, Jun., A.M. Inst. C.E., Author of "Points 
and Crossings." With about 260 Illustrations. Second Edition. Demy 8vo, 

cloth Net 10/6 

Surveying with the Chain only— Surveying with thh Aid of angular 
Instruments— Levelling -Adjustment of instruments— Railway (including 
Road) surveys and setting Out— Tachbombtry or Stadia surveying— Tunnel. 
Alignment and Setting Out— Surveys for Watbr Supply Works— hydrogra- 
phical or Marine Surveying-Astronomical observations used in Surveying 
—Explanations of astronomical terms— Surveys abroad in jungle. Dense 
Forest, and Unmapped Open Country— trigonometrical or Geodetic surveys. 

"This work is written with admirable lucidity, and will certainly be found of distinct value 
both to students and to those engaged in actual practice."— The Builder. 

SURVEYING, LAND AND ENGINEERING. For Students 

and Practical Use. By T. Baker, C.E. Twentieth Edition, by F. E. 
Dixon, A. M.Inst. C.E. with Plates and Diagrams. Crown 8vo, cloth 

2/0 

SURVEYING, LAND AND MARINE. In Reference to the 

Preparation of Plans for Roads and Railways ; Canals, Rivers, Towns, Water 

Supplies ; Docks and Harbours. With Description and Use of Surveying 

Instruments. By W. Davis Haskoll, C.E. Second Edition, Revised with 

Additions. Large crown 8vo, cloth 9/0 

" This book must prove of neat value to the student We have no hesitation in recom- 
mending rt, feeling assured that it will more than repay a careful study."— Mechanical WerNL. 

SURVEYING, PRACTICAL. A Text-book for Students Pre- 
paring for Examinations or for Survey Work in the Colonies. By George 
W. UsiLL, A.M.Inst.C.E. Eighth Edition, thoroughly Revised and Enlarged 
by Alex. Bbazlby, M.Inst C.E. With 4 Lithographic Plates and 360 
Illustrations. Large crown 8vo, 7/6 cloth ; or, on thin paper, leather, gilt 
edges, rounded corners, for pocket use 1 2/6 

Ordinary Surveying— Surveying Instruments— Trigonometry Rhquirhd in 
Surveying — Chain Surveying— theodolite Surveying— Traversing— Town- 
surveying— lhvblling — contouring— setting out curves-office work— 
Land Quantities— Colonial Licensing - Regulations— Hypsometer Tables — 
introduction to tables op natural sines, etc.— natural sines and co-slnbs 
—Natural Tangents and co-Tangents— natural Secants and Co-Secants. 

" The first book which should be put in the hands of a pupil of civil engineering."— Architect. 

5URVEYIN0 TRIGONOMETRICAL. An outline of the 

Method of Conducting a Trigonometrical Survey. For the Formation of 
Geographical and Topographical Maps and Plans, Military Reconnaissance. 
Levelling, &c, with Useful Problems, Formulas, and Tables. By 
Lieut. -General Frome, R.E. Fourth Edition, Revised and partly Re-written 
by Major-General Sir Charles Warren, G.C.M.G., R.E. With 19 Plates 
and 115 Woodcuts, royal 8vo, cloth 16/0 

SURVEYING WITH THE TACHEOMETER. A Practical 

Manual for the use of Civil and Military Engineers and Surveyors, including 
two series of Tables specially computed for the Reduction of Readings 
in Sexagesimal and in Centesimal Degrees. By Neil Kennedy, M.Inst.C.E., 
With Diagrams and Plates. Second Edition. Demy 8vo, cloth Net 10/6 

" The work is very clearly written, and should remove all difficulties in the way of any surveyor 
desirous of maktas; use of this useful and rapid Instrument."— Natmrt. 
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5URVEY PRACTICE. For Reference in Surveying, Levelling, 

and Setting-oat ; and in Route Surveys of Travellers by Land and Sea. With 
Tables, Illustrations, and Records. By L. D'A. Jackson, A.M.Inst.CE. 
Second Edition. 8vo, cloth 1 2/6 

SURVEYOR'S FIELD BOOK FOR ENGINEERS AND 

MINING SURVEYORS; Consisting of a Series of Tables, with Rules, 
Explanations of Systems, and use of Theodolite for Traverse Surveying and 

g lotting the work with minute accuracy by means of Straight Edge and Set 
quare only : Levelling with the Theodolite, Setting-out Curves with and 
without the Theodolite, Earthwork Tables, &c. By W. Davis Haskoll, 
C.E. With numerous Woodcuts. Fifth Edition, Enlarged. Crown 8vo, 
cloth 12/0 

" The book is very handy ; the separate tables of sines and tangents to every minute will 
make it useful for many other purposes, the genuine traverse tables existing all the same."— 
Athenctum. 

TECHNICAL TERMS, English-French, French-English: A 

Pocket Glossary ; with Tables suitable for the Architectural, Engineering, 

Manufacturing, and Nautical Professions. By John Jambs Fletcher. 

Fourth Edition, aoo pp. Waistcoat-pocket size, limp leather . -1/6 

" The glossary of terms is very complete, and many of the Tablet are new aad well arranged. 

We cordially commend the book." —Mechanical World. 

TECHNICAL TERMS, Eng.-Spanish, Spanish-Eng : A Pocket 
Glossary of Engineering, Technical, Nautical and Mining Terms. By R. D. 
Monteverde, B.A. (Madrid). 

[In Preparation. Price about 2/0 Net. 

TELEPHONES : their construction, installation, 

WIRING, OPERATION AND MAINTENANCE. A Practical 
Reference Book and Guide for Electricians, Wiremen, Engineers, 
Contractors, Architects, and others interested in Standard Telephone Practice. 
By W. H. Radcliffe and H. C. Cushing, Jr. 180 pages. With 125 
Illustrations. Fcap 8vo, cloth .... [Just published. Net 4/6 

TELEPHONES: FIELD TELEPHONES FOR ARMY USE: 

INCLUDING AN ELEMENTARY COURSE IN ELECTRICITY 
AND MAGNETISM. By Lieut. E. T. Stevens, D.O., R.A., A.M.I.E.E., 
Instructor in Electricity, Ordnance College, Woolwich. Crown 8vo, cloth. 
With Illustrations [Just Published. Net 2/0 

Batteries —Electrical iCircuits— magnetism — Induction— Microphones 
and receivers— Portable and Field Telephone Sets— Self-induction, inductive 
Capacity, etc. 

TELEPHONY. See Wireless Telephony and Wireless 

Telegraphy. 

TOOLS FOR ENGINEERS AND WOODWORKERS. In- 

eluding Modern Instruments of Measurement. By Joseph Horner, 
A.M. Inst. M.E., Author of "Pattern Making," &c. Demy 8vo, with 456 

Illustrations Net 9/0 

Summary of Contents :— Introduction— General Survey of Tools— Tool 
angles.— Sec. I. Chisel group— Chisels and Applied Forms for woodworkers 
—planes— Hand Chisels and Applied Forms for Metal working— Chisel-like 
Tools for Metal Turning, planing, &c— Shearing Action and Shearing Tools- 
sec. 11. Examples of Scraping Tools.— Sec. III. Tools— Relating to chisels and 
Scrapes— Saws— Files— Milling cutters— Boring Tools for Wood and metal 
—Taps and Dies.— sec. IV. Percussive and moulding tools— punches, hammers 
and Caulking tools— moulding and modelling Tools— Miscellaneous tools, 
—sec. v. hardening, Tempering, Grinding and Sharpening — Sec. VI. Tools 
for Measurement and test— Standards of measurement— Squares, Surface 
plates, Levels, Bevels, Protractors, &c— Surface gauges or Scribing Blocks 
—Compasses and Dividers— Calipers, Vernier Calipers, and Related forms— 
—micrometer Calipers— Depth Gauges and Rod Gauges— Snap Cylindrical and 
Limit Gauges— Screw thread, Wire and Reference Gauges— Indicators, etc. 

" As an all-round practical work on tools it is more comprehensive than any with which we 
are acquainted, and we have no doubt it will meet with the large measure of success to which its 
merits fully entitle it."— Mechanical World. 
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TOOTHED OEARINO. A Practical Handbook for Offices, 

and Workshops. By J. Hornsk. A.M.I.M.E. Second Edition, with a New 
Chapter on Recent Practice. With 184 Illustrations. Crown 8vo, cloth 6/0 



TRAMWAYS: THEIR CONSTRUCTION AND WORKING. 

Embracing a Comprehensive History of the System; with an exhaustive 
Analysis of the Various Modes of Traction, including Horse Power, Steam 
Cable Traction, Electric Traction, &c. ; a Description of the Varieties of 
Rolling Stock; and ample Details of Cost and Working Expenses. New 
Edition, Thoroughly Revised, and Including the Progress recently made in 
Tramway Construction, &c By D. Kinnbar Clark, M.Inst.C.E. With 
400 Illustrations. 8vo, 780 pp., buckram 28/0 

TRUSSES OF WOOD AND IRON. Practical Applications 

of Science in Determining the Stresses, Breaking Weights, Safe Loads, 
Scantlings, and Details of Construction. With Complete Working Drawings. 
By W. Griffiths, Surveyor. Oblong 8vo, cloth 4/6 

"This handy little book enters so minutely into every detail connected with the con- 
traction of roof trusses that no student need be ignorant of these matters."— Practical Bnginttr. 



TUNNELLINQ. A Practical Treatise. By Charles Prelini, 
C.E. With additions by Charles S. Hill, C.E. With 150 Diagrams and 
Illustrations. Royal 8vo, cloth Ntt *| 6/0 

TUNNELLING, PRACTICAL. Explaining in detail the Setting- 

out the Works, Shaft-sinking, and Heading-driving, Ranging the Lines and 
Levelling underground, Sub-Excavating, Timbering and the Construction of 
the Brickwork of Tunnels. By F. W. Simiis, M.Inst.C.E. Fourth Edition, 
Revised and Further Extended, including the most recent (1895) Examples of 
Sub-aqueous and other Tunnels, by D. Kinnbar Clark, M.Inst. C.E. With 
34 Folding Plates. Imperial 8vo, cloth £2 2a. 



TUNNEL SHAFTS. A Practical and Theoretical Essay on the 

construction of large Tunnel Shafts. By J. H. Watson Buck, M.Inst.C.E., 

Resident Engineer, L. and N. W. R. With Folding Plates, 8vo, cloth 1 2/0 

" Will be regarded by civil engineers as of the utmost value and calculated to save much 
tune and obviate many mistakes. "—Colliery Guardian. 



WAQE5 TABLE5. At 54, 52, 50, and 48 Hours per Week. 

Showing the Amounts of Wages trom One quarter of an hour to Sixty-four 
hours, in each case at Rates of Wages advancing by One Shilling from 45. 
to 555. per week. By Thos. Garbutt, Accountant. Square crown 8vo, 
half-bound 6/0 



WATER ENGINEERING. A Practical Treatise on the 

Measurement, Storage, Conveyance, and Utilization of Water for the Supply 
of Towns, for Mill Power, and for other Purposes. By Charlbs Slagg, 
A.M.Inst.CE. Second Edition. Crown 8vc, cloth 7/6 



WATER, POWER OF. As Applied to Drive Flour Mills and 
to give motion to Turbines and other Hydrostatic Engines. By Joseph 
Glynn, F.R.S., &c. New Edition. Illustrated. Crown 8vo, cloth 2/0 
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WATER SUPPLY OF CITIES AND TOWNS. By Wil- 
liam Humbbr, A. M. Inst. C.E., and M.lnst.M.E., Author of "Cast and 
Wrought Iron Bridge Construction," &c, &c. Illustrated with 50 Double 
Plates, x Single Plate, Coloured Frontispiece, and upwards of 350 Woodcuts, 
and containing 400 pp. of Text. Imp. 4to, elegantly and substantially 

half-bound in morocco Ntt £6 6a. 

List of Contents :— I. Historical Sketch op somb op the means that have 

BEEN ADOPTED FOR THE SUPPLY OF WATER TO CITIES AND TOWNS.*~II. WATER AND 
THE FOREIGN MATTER USUALLY ASSOCIATED WITH IT.— III. RAINFALL AND EVAPORA- 
TION.— IV. SPRINGS AND THE WATER-BEARING FORMATIONS OF VARIOUS DISTRICTS. 
—V. MEASUREMENT AND ESTIMATION OF THE FLOW OF WATER.— VI. ON THE SELECTION 
OF THE SOURCE OF SUPPLY.— VII. WELLS.— VIII. RESERVOIRS.— IX. THE PURIFICATION 

of Water.— X. pumps.— XI. pumping Machinery.— XII. Conduits.— XIII. Distribu- 
tion of Water.— XIV. meters, service Pipes, and House Fittings.— XV. the Law 
and economy of water-works.— xvi. constant and intermittent supply.— 
xvii. description op plates.— appendices, giving tables of rates of supply, 
Velocities, &c., &c together with Specifications of several works illus- 
trated, AMONG WHICH WILL BE FOUND : ABERDEEN, BlDBFORD, CANTERBURY, 

Dundee, Halifax, Lambeth, Rothbrham, Dublin, and others, 

" The most systematic and valuable work upon water supply hitherto produced In English, or 
in any other language. Mr. Humbert work Is characterised almost throughout by an 
exhaustiveness much more distinctive of French and German than of English technical treatises." 
—Bnginttr. 



WATER SUPPLY OF TOWNS AND THE CONSTRUC- 
TION OP WATER-WORKS. A Practical Treatise for the Use of 

Engineers and Students of iLntiieertn*. By W. K. Burton, A. M.Inst.C.E., 
Consulting Engineer to the Tokyo Water-works. Third Edition, Revised. 
Edited by Allan Greenwell, F.G.S., A. M.Inst.C.E., with numerous 
Plates and Illustrations. Super-royal 8vo, buckram. [Just published. 26/0 

I. introductory. — II. Different Qualities of Water. — III. Quantity of 
Water to be provided.— IV. On ascertaining whether a proposed source of 
Supply is Sufficient.— V. On Estimating the storage Capacity required 
to be provided.— VI. Classification of Water-works.— VII. Impounding Reser- 
voirs.— VIII. Earthwork Dams.— IX. Masonry Dams.— X. The purification of 
Water.— XI. settling Reservoirs.— XII. Sand Filtration.— XIII. purification 
of Water by action of Iron, softening of Water by action of Lime, natural 
Filtration.— XIV. service or Clean Water Reservoirs— Water Towers— Stand 
Pipes.— XV. The connection of Settling Reservoirs, Filter beds and sbrvicb 
Reservoirs.— xvi. pumping machinery.— xvh. flow of Water in Conduits- 
Pipes and open Channels.— XVIII. Distribution systems.— XIX. Special pro- 
visions FOR THE EXTINCTION OF FIRES.— XX. PIPES FOR WATER-WORKS.— XXI. PRE- 
vention of waste of water.— xxii. various appliances used in connection 
with water-works. 

appendix i. by prof. john milne, f.r.s.— considerations concerning the 
probable effects of earthquakes on water-works, and the special pre- 
cautions to be taken in earthquake countries. 

appendix ii. by john de rijke, c.e.— on sand dunes and dune sands as 
a Source of water Supply. 

" We congratulate the author upon the practical cotnmonsense shown In the preparation of 
this work. . . . The plates and diagrams have evidently been prepared with great care, and 
cannot fail to be of great assistance to the student."— Builder. 



WATER 5UPPLY, RURAL. A Practical Handbook on the 

* Supply of Water and Construction of Watei works for small Country Districts. 
By Allan Grbbnwell, A. M.Inst.C.E. and W. T. Curry, A. M.Inst.C.E., 
F.G.S. With Illustrations. Second Edition, Revised. Crown 8vo, cloth 5/0 

" The volume contains valuable information upon all matters connected with water supply. 
It is full of details on points which are continually before water-works engmeeis."— Nature. 



WELLS AND WELL-SINKING. By J. G. Swindell, 
A.R.I.B.A., and G. R. Burnell, C.E. Revised Edition. Crown 8vo, 
cloth 2/0 
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WIRELESS TELEGRAPHY: ITS THEORY AND PRAC- 

TICE. A Handbook for the use of Electrical Engineers, Students, and 
Operators. By Jambs Erskine- Murray, D.Sc, Fellow of the Royal 
Society of Edinburgh, Member of the Institution of Electrical Engineers. 
Demy 8vo, 338 pages, with over 130 Diagrams and Illustrations. Net 1 O/G 

Adaptations of the Electric Current to Telegraphy— Earlier Attempts 
at wireless telegraphy— apparatus used in the Production of high Fre- 
quency Currents— detection of Short-Lived Currents of High Frequency by 
means of imperfect electrical contacts— detection of oscillatory currents 
of High Frequency by their effects on Magnetised Iron— thermometric de- 
tectors of Oscillatory currents of High Frequency— Electrolytic detectors 
—The Marconi System— The Lodge-Muirhead system— The Fessenden system— 
The hozier-Brown System— Wireless telegraphy in Alaska— The de Forest 
System— the poulsen System— the Telefunken system— Directed Systems- 
Some Points in the Theory of Jigs and Jiggers— On Theories of Transmission— 
world-wave telegraphy— adjustments, electrical measurements and fault 
Finding— On the calculation of a Syntonic Wireless Telegraph Station- 
Tables AND NOTES. 

". . . .A serious and meritorious contribution to the literature on this subject. The 
Author brings to bear not only great practical knowledge, gained by experience in the operation 
of wireless telegraph stations, but also a very sound knowledge of the principles and phenomena of 
physical science. His work is thoroughly scientific in its treatment, snows much originality 
throughout, and merits the close attention of all students of the subject." — Engineering. 

WIRELESS TELEPHONY IN THEORY AND PRACTICE. 

By Ernst Ruhmer. Translated from the German by J. Erskine-Murray, 
D.Sc, M.I.E.E., &c Author of "A Handbook of Wireless Telegraphy." 
With an Appendix on Recent Advances by the Translator, and numerous 
Illustrations. Demy 8vo, cloth . . . [Just published. Net 1 0/6 

WORKSHOP PRACTICE. As applied to Marine, Land, and 
Locomotive Engines, Floating Docks, Dredging Machines, Bridges, Ship 
building, &c. By J. G. Winton. Fourth Edition, Illustrated. Crown 8vo, 
cloth 3/6 

WORKS' MANAGER'S HANDBOOK. Comprising Modern 

Rules, Tables, and Data. For Engineers, Millwrights, and Boiler Makers ; 
Tool Makers, Machinists, and Metal Workers ; Iron and Brass Founders, &c 
By W. S. Hutton, Civil and Mechanical Engineer, Author of "The Practical 
Engineer's Handbook." Seventh Edition, carefully Revised, and Enlarged. 
Medium 8vo, strongly bound 1 S/O 

Stationary and Locomotive Steam-Engines, Gas Producers, Gas- Engines, 
oil-engines, etc.— hydraulic memoranda: pipes, pumps, water-power, etc.— 
mlllwork: shafting. gearing, pulleys, etc.— steam boilers, safety valves, 
Factory chimneys, etc.— Heat, Warming, and Ventilation— melting, Cutting, 
and Finishing metals— Alloys and Casting— Wheel-cutting, screw-Cutting, 
etc.— strength and weight of materials— workshop data, etc. 

" The volume Is an exceedingly useful one, brimful with engineer's notes, memoranda, and 
rules, and well worthy of being on every mechanical engineer's bookshelf.''— AfccAan^o/ World. 
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PUBLICATIONS OF THE ENGINEERING 
STANDARDS COMMITTEE. 



MESSRS. CROSBY LOCKWOOD and SON, having been appointed 
Official Publishers to the ENGINEERING STANDARDS 
COMMITTEE, beg to invite attention to the List given below of 
the Publications already issued by the Committee, and will be prepared to 
supply copies thereof and of all Subsequent Publications as issued. 

The Engineering Standards Committee is the outcome of a 
Committee appointed by the Institution of Civil Engineers at the instance 
of Sir John Wolfe Barry, K.C.B., to inquire into the advisability of 
Standardising Rolled Iron and Steel Sections. 

The Committee as now constituted is supported by the Institution of 
Civil Engineers, the Institution of Mechanical Engineers, the Institution 
of Naval Architects, the Iron and Steel Institute, and the Institution of 
Electrical Engineers ; and the value and importance of its labours — not 
only to the Engineering profession, but to the country at large — has been 
emphatically recognised by His Majesty's Government, who have made a 
liberal grant from the Public Funds by way of contribution to the financial 
resources of the Committee, and have placed at its disposal the services (on 
the several Sub-Committees) of public officials of the highest standing 
selected from various Government Departments. 

The subjects already dealt with, or under consideration by the Com- 
mittee, include not only Rolled Iron and Steel Sections, but Tests for Iron 
and Steel Material used in the Construction of Ships and their Machinery, 
Bridges and General Building Construction, Railway Rolling Stock, Under- 
frames, Component Parts of Locomotives, Railway and Tramway Rails, 
Electrical Plant, Insulating Materials, Screw Threads and Limit Gauges, 
Pipe Flanges, Cement, etc. 

These particulars will be sufficient to show the importance to the 
Trade and Industries of the Empire of the work the Committee has 
undertaken. 

Reports already Published : — 

1. BRITISH STANDARD SECTIONS (9 lists). — Anglfs, 

Equal and Unequal. — Bulb Angles, Tkes and Plates.— Z and T 
Bars. — Channels. — Beams. Net "I/O 

2. TRAMWAY RAILS AND FISH-PLATES. Net 21/0 

3. REPORT ON THE INFLUENCE OF GAUGE LENGTH. 

By Professor W. C. Unwin, F.R.S. Net 2/6 

4. PROPERTIES OF STANDARD BEAMS. 

{Included in No. 6.) Net 1 1Q 

5. STANDARD LOCOMOTIVES FOR INDIAN RAIL- 

WAYS Net "I 0/6 

6. PROPERTIES OF BRITISH STANDARD SECTIONS. 

Diagrams, Definitions, Tables, and Formulae. Net 6/0 

7. TABLES OF COPPER CONDUCTORS AND THICK- 

NESSES OP DI-ELBCTRIC. Net 2/6 

8. TUBULAR TRAMWAY POLES. Net 6/0 

9. BULL-HEADED RAILWAY RAILS. aw 10/6 

10. TABLES OF PIPE FLANGES. Net 2/6 

11. FLAT-BOTTOMED RAILWAY RAILS. ** 10/6 

12. SPECIFICATION FOR PORTLAND CEMENT. Net 2/6 

13. STRUCTURAL STEEL FOR SHIPBUILDING. Net 2/6 

[P.T.O. 
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14. STRUCTURAL STEEL FOR MARINE BOILERS. -Mr/2/6 

15. STRUCTURAL STEEL FOR BRIDGES AND 

QENBRAL BUILDINQ CONSTRUCTION Net 2/6 

16. SPECIFICATIONS AND TABLES FOR TELEGRAPH 

MATERIALS. Net 10/6 

17 INTERIM REPORT ON ELECTRICAL MACHINERY. 

Net 2/6 

19. REPORT ON TEMPERATURE EXPERIMENTS ON 

FIELD COILS OP ELECTRICAL MACHINES. Net 5/0 

20. BRITISH STANDARD SCREW THREADS. Net 2/6 

21. BRITISH STANDARD PIPE THREADS. Net 2/6 

22. THE EFFECT OF TEMPERATURE ON INSULATING 

MATERIALS. Net 5/0 j 

23. STANDARDS FOR TROLLEY GROOVE AND WIRE. 

Net 1 /O 

24. MATERIAL USED IN THE CONSTRUCTION OF 

RAILWAY ROLLING STOCK. Net 10/6 

25. ERRORS IN WORKMANSHIP. Based on Measurements 

carried out by the National Physical Laboratory. Net 1 0/6 

26. SECOND REPORT ON LOCOMOTIVES FOR INDIAN 

RAILWAYS NetlO/e 

27. STANDARD SYSTEMS FOR LIMIT GAUGES. 

(Running Fits) Net 2/6 

28. NUTS, BOLT-HEADS, AND SPANNERS. Net 2/6 

29. INGOT STEEL FORCINGS FOR MARINE PUR- 

POSES Net 2/6 

30. INGOT STEEL CASTINGS FOR MARINE PUR- 

POSES Net2ie 

31 STEEL CONDUITS FOR ELECTRICAL WIRING. 

Net 2/6 

32. STEEL BARS (for use in automatic Machines). Net 2/6 

33. CARBON FILAMENT GLOW LAMPS. Net 5/0 
34 WHITWORTH, FINE, AND PIPE THREADS. (Mounted 

on Card and varnished.) Net 6d. 

35. COPPER ALLOY BARS (for use in Automatic Machines). 

Net 2/6 

36. STANDARDS FOR ELECTRICAL MACHINERY. 

2nd Report Net I/O 

37. CONSUMERS ELECTRIC SUPPLY METERS (Motor 

Type for Continuous and Single- Phase Circuits) . . Net 2/6 

38. LIMIT GAUGES FOR SCREW THREADS. Net 1/0 
39 COMBINED REPORTS ON SCREW THREADS (con- 

taining Nos. 20, 28, 38) * Net 3/6 

London : Crosby Lockwood & Son, 

7, STATIONERS' HALL COURT, LUDGATE HILL, E.C., 
and iaia, Victoria Street, Westminster, S.W. 
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WEALE'S SCIENTIFIC & TECHNICAL SERIES. 



MATHEMATICS, ARITHMETIC, &c. 

Geometry, Descriptive. J. F. Heather . . . 2/- 

Practical Plane Geometry. J. F. Heather. . . 2/- 

Analytical Geometry. J. Hann & J. R. Young. 2/- 

Geometry. Part I. (Euclid, Bks. I.— III.) H. Law 1/6 
Part II. (EucM, Books IV., V., VI., XI., 

XII.). H. Law 1/6 

Geometry, in 1 vol. (Euclid's Elements) . . . . 2/6 

Plane Trigonometry. J. Hann 1/6 

Spherical Trigonometry. J. Hann . . i/- 

The above 2 vols., bound together .... 2/6 

Differential Calculus. W. S. B. Woolhouse . . 1/6 

Integral Calculus. H. Cox 1/- 

Algebra. J. Haddon 2/- 

Key to ditto 1/6 

Book-keeping. J. Haddon 1/6 

Arithmetic. J. R. Young 1/6 

Key to ditto 1/6 

Equational Arithmetic. W. Hipsley . . . 1/6 

Arithmetic. J. Haddon 1/6 

Mathematical Instruments. Heather & Walmisley 2/- 

Drawing & Measuring instruments. J. F. Heather 1/6 
Optical Instruments. J. F. Heather . . .1/6 
Surveying & Astronomical Instruments. J. F. 

Heather 1/6 

The above 3 vols., bound together .... 4/6 

Mensuration and Measuring. T. Baker . 1/6 

Slide Rule, & How to Use it 0. Hoare . . 2/6 

Measures, Weights, & Moneys. W. S. B. Woolhouse 2/6 

Logarithms, Treatise on, with Tables. H. Law . 3/- 

Compound Interest and Annuities. F. Thoman . 4/- 

Compendious Calculator. D. O'Gorman . . 2/6 

Mathematics. F. Cam pin 3/- 

Astronomy. R. Main & W. T. Lynn . . . . 2/- 

Statics and Dynamics. T. Baker . . . 1/6 

Superficial Measurement. J. Hawk in gs . . 3/6 
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\ & ARCHITECTURE. 

F. Maitland 



Science of Building. E. W. Tarn 

Building, Art of. £. Dobson and J. P. Allen . 

Book on Building. SirE. Beckett 

Dwelling Houses, Erection of. S. H. Brooks 

Cottage Building. C. B. Allen .... 

Acoustics of Public Buildings. Prof. T. R. Smith 

Practical Bricklaying. A. Hammond . 

Practical Brick Cutting & Setting. A. Hammond 

Brickwork, F. Walker 

Brick and Tile Making. E. Dobson. 

Practical Brick & Tile Book. Dobson & Hammond 6/- 

Oarpentry and Joinery. T. Trrdgold k E. W. Tarn 3/6 

Atlas of 35 plates to the above 6/- 

Handrailing, and Staircasing. 6. Collinos 
Circular Work in Carpentry. G. Collinos 
Roof Oarpentry. G. Collinos . 
Construction of Roofs. E. W. Tarn . 
Joints used by Builders. J. W. Christy 
Shoring. G. H. Blagrove 



2/- 

3/6 

2/- 
4/6 

2/6 

ti- 
ll* 
1/6 
1/6 

1/6 

3/- 



2/6 
2/6 

2/- 
1/6 

3/- 
1/6 

Timber Importer's & Builder's Guide. R. E. Gbandy 2/- 

Plumbing. W. P. Buohan .... 

Ventilation of Buildings. W. P. Buchan 

Practical Plasterer. W. Kemp 

House-Painting. E. A. Davidson 

Elementary Decoration. J. W. Facet . 

Practical House Decoration. J. W. Faoey 

Gas-Fitting. J. Black 



3/6 
3/6 

*/- 
5/- 
2/- 
2/6 
2/6 
Portland Cement for Users. H. Faija & D. B. Butler 3/- 



Limes, Cements, & Mortars. G. R. Burnell 
Masonry and Stone Cutting. E. Dobson 
Arches, Piers, and Buttresses. W. Bland 
Quantities and Measurements. A. C. Beaton 
Complete Measurer. R. Horton 
Superficial Measurement. J. Hawkinos 
Light, for use of Architects. E. W. Tarn 
Hints to Young Architects. WightwiokA Guillaume 
Dictionary of Architectural Terms. J. Wbale 



1/6 
2/6 
1/6 

1/6 

4/- 
3/6 
1/6 
3/6 
5/- 
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Brass Founder's HhiriUttt. If.-tfftABlx 

French Polishing and Enamelling. R. Bitmead 

House Decoration. J. W. Fauey. 

Letter-Painting Made Easy. J. O. Badenoch . 

Boot and Shoemaking. J. B. Leno 

Mechanical Dentistry. C. Hunter . 

Wood Engraving. W. N. Bbown. 

Laundry Management 



1/6 

5/- 
1/6 

*h 

3/- 
i/6 

*/- 
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